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EXECUTIVE  SUMMARY 


Colonial  National  Historical  Park  is  a  9,327  acre  unit  of  the  National  Park  Service  which  crosses  four 
counties  and  two  cities  in  the  Coastal  Plain  of  Virginia.  It  offers  a  vast  array  of  both  cultural  and 
natural  resources.  This  Water  Resource  Management  Plan  has  been  developed  as  an  action  plan  of 
the  park's  Resource  Management  Plan  to  guide  park  water  resource  management  initiatives  for  the  next 
decade. 

The  park  is  bordered  by  two  large  watersheds,  the  York  River  and  the  James  River,  which  drain  into 
the  Chesapeake  Bay  estuary.  A  complex  network  of  streams  with  substantial  acreage  of  salt  and 
freshwater  marshes  criss-cross  through  parklands.  These  areas  serve  as  important  nursery  grounds  for 
juvenile  fishes  and  nesting  areas  for  several  avian  species  found  within  the  Chesapeake  Bay. 
Maintenance  of  these  habitats  is  in  part  a  function  of  natural  processes,  best  management  practices, 
and  good  water  quality.  Colonial  National  Historical  Park  shares  this  responsibility  with  the 
neighboring  localities;  York  County,  James  City  County,  and  the  City  of  Williamsburg,  and  with  the 
industrial  and  military  complexes  along  the  waterways. 

The  lmpojjajj&e  of  coordination  ?and  consultation;  wjth  local  governipnts^and  industry  ^ajdjng  their 
landuse  pf  actid|s  and  future|iexpa|ision  plans  hasf  b|en  identified  nf  this  ;Plan.  The  valie  of  current 
knowledge  witrf  respect  to  fetfelal,  state,  and  lqlaLeSlyironmental  legislation  and  regulations  has  also 
been  cited*  '%m  dL     sJb  Ass 


Today,  and  in  the  future,  the  park  will  continue  to.  rely  on. the  power  of  Geographic  Information 
Systems  (GIS)  as  a  means  to  inventory  and  ihonijOrjJjie  status  -add  |r|nds  of  resources  within  the  park. 
A  component  of  this  Water  Resource  Managerrieht  Plan : was  committed  to  expanding  and  enhancing 
the  existing  GIS  database  for  the  park.  A  variety  of  existing  hardcopy  map  products  were  transferred 
to  digital  format.  New  GIS  coverages  were  generated  to  strengthen  the  park's  ability  to  monitor  the 
impacts  of  natural  and  anthropogenic  stressors  to  shoreline  processes.  Landuse  maps  were  created  to 
assist  with  local  coordination  efforts,  and  floodplain  maps  were  developed  for  future  park  planning 
initiatives. 

Since  management  of  uncertainty  is  the  park's  greatest  obstacle,  this  Plan  investigates  and  identifies 
water  resource  related  issues  where  the  current  level  of  information  is  minimal  or  insufficient  to  meet 
the  management  goals  and  objectives  of  the  National  Park.  Project  statements  for  future  water-related 
management  actions  including  inventory,  monitoring,  research,  and  resource  management  activities 
have  been  proposed  and  outlined,  and  will  be  incorporated  into  the  park's  Resource  Management  Plan. 


Vll 


CHAPTER  1.   INTRODUCTION 


Purpose  of  the  Plan 

This  Water  Resources  Management  Plan  (WRMP),  the  first  for  Colonial  National  Historical  Park 
(COLO),  will  serve  as  the  management  action  plan  to  guide  park  water  resources-related  activities 
over  the  next  ten  years.  This  WRMP  is  complementary  to,  and  consistent  with,  other  existing  park 
management  documents  including  the  Statement  for  Management  (National  Park  Service,  1986a), 
General  Management  Plan  (National  Park  Service,  1993a),  and  the  Resource  Management  Plan 
(National  Park  Service,  1993b).  It  will  support  the  National  Park  Service  (NPS)  decision  making 
process  related  to  the  protection,  preservation,  use,  enhancement,  and  management  of  park  water 
resources  and  environs. 

The  WRMP  reviews  and  summarizes  available  information  about  the  park's  water  resources  and 
water-dependent  environments  (e.g.,  wetlands,  York  and  James  Rivers,  and  Chesapeake  Bay). 
Also,  it  discusses  the  significant  water  resource  management  issues,  and  provides  recommendations 
for  water  resources-related  management  activities  including  inventory,  monitoring,  research,  and 
resource^pajciagement  activities**.  The  WRMP  ::will  be  revised:Speripdically  as  new;;::i::;issues  are 
recognize!,  additional  information  collected,  or  Additional  management  alternatives  identified. 

It  is  reeognized  that  because  dibits  locationsin  rapidly  developing  watersheds  (andlthe  greater 
Chesapeake  Bay  environment),  and  its  unique  boundary  configuration,  successful  water  resources 
protection  at  COLO  will  require  close  coordination  and  cooperation  with  appropriate  state,  federal, 
and  local  regulators,  land-use  planning :agehciesV:an^,researchexs,;;l::The  WRMP  strongly  encourages 
such  cooperation  in  identifying;  understanding,  arid  resolving  water  resource  issues  of  mutual 
interest. 


Legislative  and  Planning  Issues 

Colonial  National  Historical  Park  is  a  9,327  acre  (3,775  hectares)  unit  of  the  National  Park  System 
located  within  the  Coastal  Plain  of  Virginia,  on  the  peninsula  between  the  York  River  and  the 
James  River  (Figure  1).  The  park,  established  by  Public  Law  71-510  in  1930,  preserves  the 
historic  resources  of  Jamestown  Island,  the  site  of  the  first  permanent  English  settlement  in  North 
America,  and  the  Yorktown  Battlefield,  scene  of  the  culminating  battle  of  the  American 
Revolution. 

The  park's  General  Management  Plan  (National  Park  Service,  1993a)  provides  overall  management 
objectives  and  site  specific  planning  activities.    Natural  resource  related  objectives  include: 

Protect,  enhance,  and  interpret  natural  resources  in  a  manner  consistent  with  applicable  policies 
and  regulations  while  supporting  cultural  resource  objectives. 

Actively  promote  conservation  of  the  landscapes  adjacent  to  Colonial  National  Historical  Park 
to  enhance  historic  scenic  views  and  to  protect  park  resources  and  values. 
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Cooperate  with  organizations,  individuals,  and  other  agencies  to  further  park  objectives  and 
encourage  compatible  land  uses. 

Provide  for  compatible  recreational  uses  such  as  walking,  jogging,  and  bicycling  when  those 
uses  do  not  conflict  with  the  primary  goals  of  resource  protection  and  interpretation  of  the 
historical  themes. 

Develop  and  implement  a  comprehensive  program  to  inventory,  research,  and  monitor  cultural 
and  natural  resources. 

The  park's  Resource  Management  Plan  (National  Park  Service,  1993b)  is  intended  to  guide 
management  of  cultural  and  natural  resources  within  the  park.  This  Water  Resources  Management 
Plan  is  an  action  plan  of  the  park's  Resource  Management  Plan  .  It  identifies  specific  needs  and 
approaches  for  the  aquatic  resources  of  the  park  to  support  the  achievement  of  the  overall  park 
management  objectives. 


Water  Resources  Management  Objectives 

Water  isfk  particularly  important! and  sensitive  .ecosystem  component*  Its  physical  lavapability  and 
quality  ar|  critical  detenninarrts$|pt  only  of  aqua|ic::ce|purces,  but  of  the  park's  overall  natural  resource 
conditiofllwWater  also  servesias  amimportant  transpofimechanism^khin  ecosystems  connecting  park 
resources  with  resources  outside  park  boundaries.  Water  may  deliver  pollutants  generated  by  activities 
outside  park  boundaries  to  waters,  or... conversely,  transport  pollutants  within  the  park  to  outside  its 
boundaries.  !'-:--:.     /      /  /J.,.  Wf  ./J,, 

Because  of  the  important  role  of  water  in  maintaining  resource  condition,  it  is  the  policy  of  the  NPS 
to  seek  to  maintain,  rehabilitate,  and  perpetuate  the  inherent  natural  integrity  of  water  resources  and 
water-dependent  environments  occurring  within  units  of  the  National  Park  System  (National  Park 
Service,  1991).  Since  water  resources  are  a  critical  component  of  a  larger  ecosystem  that  spread 
beyond  the  park  boundaries,  the  park  recognizes  the  need  to  cooperate  with  appropriate  local,  state, 
and  federal  regulators,  land-use  planning  agencies,  adjacent  land  owners,  researchers,  and  the  general 
public  in  striving  to  maintain  the  quality  of  the  water-related  resources  throughout  the  watersheds 
encompassing  the  park. 

The  following  management  objectives  have  been  developed  to  manage  the  extensive  water-related 
resources  (i.e.  wetlands;  rare,  threatened  and  endangered  (RTE)  species;  surface  water;  groundwater; 
nurseries  for  fisheries;  and  shorelines;  etc.)  of  the  park  and  to  preserve  their  highly  significant 
ecosystem  function: 

To  develop  an  up-to-date  water  resources  inventory  and  data  base  compatible  with  the  park's 
GIS  and  database  management  systems. 

To  manage  floodplain  and  wetland  resources  in  a  manner  that  will  protect  their  beneficial 
attributes  and  uses. 

To  protect  rare,  threatened,  and  endangered  (RTE)  species  and  their  water-dependent  habitats. 


To  maintain  and  enhance  surface  and  groundwater  quality  through  both  in-park  resource 
management  initiatives  and  cooperative  water  quality  protection  activities  involving  local,  state, 
and  federal  regulatory  and  planning  agencies. 

To  enhance  regional  water  quality  protection  through  full  compliance  with  the  Chesapeake  Bay 
Preservation  Act  regulations. 

To  develop  an  appropriate  water  resources  monitoring  program. 

To  contribute  to  the  scientific  base  for  water  resources  management  and  support  and/or 
coordinate  water  resources  research. 

To  promote  water  conservation  through  direct  NPS  action  and  through  cooperation  with  local 
communities. 

To  promote  public  awareness  of  the  water  resources  and  water-dependent  environments  of  the 
park  and  an  understanding  of  current  and  potential  human  impacts  upon  these  resources. 

Identification  of  Water  Resource  Issues 

The  uniqaeAgeographic  setting  arid: layout  of  G&kmiallNational  Historical  Park  means  thlfcfew  of  the 
water  resources  park  exist  within  systems  wholly  contained  by  the  park  boundaries.  As  a  result,  the 
overreaching  issue  for  all  park  water  resources  is  the  effective  communication  and  coordination  of  park 
management  objectives  with  local,  ;state?  and  federal;'|ntities  fespqMible  for  the  planning,  regulation, 
and  management  of  lands  and  waters  contiguous  to  the  park,  in  addition,  it  is  important  that  the  park 
communicates  and  cooperates  with  interested  environmental  constituencies  and  private  parties.  The 
ability  of  the  park  to  achieve  its  preservation/conservation  and  interpretive  goals  is  largely  dependent 
on  the  impacts  of  land  use  and  water  quality  management  efforts  in  surrounding  jurisdictions  (Figure 
2). 

An  important  component  of  water  resources  management  is  developing  a  more  complete  understanding 
of  the  hydrology  and  aquatic  resources  of  the  park  and  its  surrounding  lands.  Identification  of  water 
resource  issues  and  effective  coordination  of  management  efforts  to  address  these  issues  require  a 
knowledge  of  both  the  status  and  trends  of  these  resources.  While  much  data  have  been  collected  in 
the  park  and  the  surrounding  areas  by  a  wide  variety  of  programs,  there  are  still  significant  gaps  in 
the  information  necessary  to  adequately  describe  most  of  the  park's  water-related  resources.  This 
information  will  be  essential  to  establishing  links  between  the  protection  of  park  resources  and 
activities  outside  its  boundaries.  It  is  this  information  which  will  allow  park  staff  to  work  effectively 
with  managers  and  regulatory  programs  whose  actions  will  alter  the  quality  of  park  water  resources. 
Table  1  lists  the  primary  water  resources  issues/management  concerns  facing  Colonial  National 
Historical  Park. 

The  need  for  information  on  the  structure  and  function  of  groundwater  resources  is  critical  because 
of  potential  impacts  from  adjacent  land  use  practices  on  park  resources.  There  is  some  information 
available  on  relatively  deep  aquifers  and  basic  geologic  structure  of  the  southeastern  portion  of 
Virginia,  but  the  surficial  geology  and  shallow  aquifers  are  poorly  understood. 


Inventory  and  monitoring  of  the  status  and  trends  of  surface  and  groundwater  quality  within  the  park 
is  important  for  protecting  both  aquatic  resources  and  recreational  uses. 

Documentation  and  analysis  of  shoreline  conditions  and  trends  along  park  rivers,  streams,  creeks,  and 
drainages  is  required  for  the  protection  of  cultural  resources,  and  for  developing  strategies  for  the 
effective  management  of  erosion  and  sedimentation  impacts  from  within  and  outside  the  park. 

Evaluation  of  the  structure  and  function  of  wetlands  within  the  park  is  important  so  that  the  park  can 
develop  strategies  for  water  and  vegetation  management  which  will  preserve  these  systems  in  a  manner 
consistent  with  park  objectives.  Tidal  and  non-tidal  wetlands  in  the  park  can  be  affected  by  local 
surface  water  flow  management,  groundwater  withdrawals,  and  mowing  and  forestry  practices.  The 
wetlands  serve  as  important  habitat  elements  for  park  biota,  especially  RTE's  and  fisheries,  and 
includes  some  of  the  critical  natural  habitats  designated  by  the  state's  Natural  Heritage  Program. 
Wetlands  are  also  a  subject  of  considerable  public  awareness  in  eastern  Virginia  and  their  management 
can  be  subjected  to  significant  scrutiny. 


Table  1.  Colonial  NHP  Water  Resource  Issues  and  Management  Concerns 


*  GROl§NDV|ATER 

-  Delineate  Surficial  Geology  and  Shallow  Aquifers 

-  Mon:i0F(froundwater  (liialifjp 

-  Inventory  Groundwater  Withdrawals 

-  Understand  External  Influences  upon  Aquifers  .,. 


*  SURFACE  WATER 

-  Monitor  Surface  Water  Quality 

-  Monitor  and/or  Mitigate  Erosion  and  Sedimentation 

-  Improve  Stormwater  Management 

-  Evaluate  External  Influences  within  Watersheds 


*  WETLANDS  (tidal  and  non-tidal) 

-  Understand  Structure  and  Function  of  Wetlands 

-  Protect  RTE  Species 

-  Comply  With  Federal  and  State  Regulations  for  Wetlands  Protection 

-  Evaluate  External  Influences 


*  SHORELINE 

-  Evaluate  Shoreline  Stability  Impacts  to  Park  Cultural/Natural  Resources 

-  Monitor  Historic  Trends  in  Shoreline  Movement  Along  the  York  and  James  Rivers 

-  Undertake  Shoreline  Management  Strategies 


*  PARK  STEWARDSHIP 

-  Implement  Appropriate  Inventory  and  Monitoring  of  Aquatic  Resources 

-  Undertake  Appropriate  Vegetation  Management 

-  Implement  Erosion  and  Sedimentation  Control 

-  Assess  Non-Point  Source  Pollution  Management 

-  Assure  Floodplain  Avoidance 


CHAPTER  2.   LAND  STATUS  AND  USES,  AND  REGULATORY  RELATIONSHIPS 


Land  Status  and  Uses 

Colonial  National  Historical  Park,  occupies  the  lower  Peninsula  between  the  James  and  York 
rivers,  in  the  southeastern  Tidewater  region  of  Virginia,  and  encompasses  most  of  Jamestown 
Island,  Yorktown,  and  the  23  mile  Colonial  Parkway.  In  addition,  the  park  also  includes  several 
detached  areas:  Green  Spring  plantation,  Cape  Henry  Memorial,  Swarm's  Point,  and  Tindalls 
Point. 

Most  of  the  land  of  the  park  is  maintained  as  naturally  wooded  areas  or  as  open  grassed  fields. 
Areas  adjacent  to  the  park  include  extensive  land  holdings  of  the  U.S.  Navy  (Naval  Weapons 
Station- Yorktown,  Cheatham  Annex,  Yorktown  Fuel  Depot),  the  U.S.  Coast  Guard  Yorktown 
Reserve  Training  Center,  the  City  of  Newport  News  Park  and  watershed,   Colonial  Williamsburg, 
and  residential  and  commercial  development  around  both  Yorktown  and  the  parkway  from 
Williamsburg  to  the  Jamestown  area.   With  the  exception  of  the  U.S.  Navy  and  the  City  of 
Newport  News  holdings,  much  of  the  area  surrounding  the  park  is  experiencing  increasing  levels  of 
developrnj^te::::Agnculture  aMl:si|yiculture,  whiXg^till  present  in  spp&portions  of  trpsppfe:ii 
watersheds,  arl|of  declining  Significance.   Singlejfatnily  and  multi-familf  residentiaianl 
commercial  development  is  ipjrfasingly  prevalejl&oJUands  within  |airi  watersheds,  padlcularly  in 
the  westein^eiches  around*Williatnsburg  (Figiie  3). 

Colonial  National  Historical  Park..comprises;  only  a  small  percentage  of  the  land  area  within  the  two 
principal  watersheds  -  the  York  River  .watershed  am  the/ JameS  Riyer  watershed.   Only  Wormley 
Pond  and  an  unnamed  creek  in  the  vicinity  of  Wtshiftgtcm's  Headquarters  arise  within  the  park. 
Land  use  activity  along  waters  outside  the  park  may  affect  aquatic  resources  and  quality  within 
COLO.    Appendix  1  contains  a  review  of  the  land  use  plans  and  strategies  applicable  for  most  of 
the  lands  adjacent  to  the  park. 


Regulatory  Relationships 

There  are  a  variety  of  federal,  state  and  local  regulatory  programs  which  pertain  to  the  protection 
and  management  of  water-related  resources  in  and  adjacent  to  the  park.   The  principal  federal 
programs  are  established  under  the  Clean  Water  Act,  the  Coastal  Zone  Management  Act  and  the 
National  Environmental  Policy  Act.   In  recent  years,  Virginia  has  added  or  enhanced  a  number  of 
regulatory  programs  aimed  at  protecting  and  improving  water  resources  in  the  Commonwealth. 
Many  of  the  state  programs  are  administered  at  the  local  government  level  (see  Appendix  3). 
These  programs,  created  through  enabling  state  legislation  may  provide  a  state  level  program, 
regulations,  and  oversight.   None  of  these  regulatory  programs  appear  to  establish  any  conflicts 
with  park  management  objectives.   However,  given  the  nature  of  the  hydrologic  resources  of  the 
park  and  the  importance  of  activities  outside  park  boundaries  on  water  resource  quality  within  the 
park,  full  knowledge  of  and  coordination  with  these  programs  and  their  implementing  agencies  is 
crucial. 


Federal  Programs,  Laws,  and  Regulations 


National  Park  Service  Organic  Act  (1916) 

The  Organic  Act  specifies  that  the  National  Park  Service  (NPS)  is  responsible  for  the  preservation 
and  conservation  of  natural  resources  in  all  parklands  under  its  jurisdiction.  This  act  was  reinforced 
by  Congress  in  1970  with  legislation  stating  that  all  parklands  are  united  by  a  common  preservation 
purpose,  regardless  of  title  or  designation.  Hence,  all  water  resources  in  the  National  Park  System 
are  protected  equally  by  Federal  Law,  and  it  is  the  fundamental  duty  of  the  NPS  to  protect  those 
resources  unless  otherwise  indicated  by  Congress. 


Federal  Water  Pollution  Control  Act  (Clean  Water  Act) 

The  Federal  Water  Pollution  Control  Act,  more  commonly  known  as  the  Clean  Water  Act,  was 
first  promulgated  in  1972  and  amended  in  1977,  1987,  and  1990.  This  law  was  designed  to  restore 
and  maintain  the  integrity  of  the  nation's  water.   Goals  set  by  the  act  were  swimmable  and  fishable 
waters  b^4P§3  and  no  furth^discharge  of  pollutants  into  the  naUojiJ§;  waterways  b^Hp^g  The 
two  strategies  %v  achieving  Ihesejgoals  were  a  riiaj%r  grant  prograifi  ta  alsist  in  the  conftruition  of 
municipal  sewage  treatment  pcljities  and  a  pro|§am1$)f   effluent  lirptaiions::  designed  t$  limit  the 
amount  c&peMutants  that  coild  besdischargediiw 

As  part  of  the  Act,  Congress  recognized  the,>prjmary '  role  of  the  states  in  managing  and  regulating 
the  nation's  water  quality  withm;  the  general  frarne$.<irk  devdofedby  Congress.   All  federal 
agencies  must  comply  with  the  r&juifetherits  of  state  law  for  Water  quality  management,  regardless 
of  other  jurisdictional  status  or  land  ownership.    States  implement  the  protection  of  water  quality 
under  the  authority  granted  by  the  Clean  Water  Act  through  best  management  practices  and 
through  water  quality  standards.   Best  management  practices  are  defined  by  the  U.S. 
Environmental  Protection  Agency  as  methods,  measures  or  practices  selected  by  an  agency  to  meet 
its  nonpoint  control  needs.   These  practices  include  but  are  not  limited  to  structural  and  non- 
structural controls  and  operations  and  maintenance  procedures.    They  can  be  applied  before,  during 
and  after  pollution-producing  activities  to  reduce  or  eliminate  the  introduction  of  pollutants  into 
receiving  waters.   Water  quality  standards  are  composed  of  the  designated  use  or  uses  made  of  a 
water  body  or  segment,  water  quality  criteria  necessary  to  protect  those  uses,  and  an  anti- 
degradation  provision  which  may  protect  the  existing  water  quality. 

Section  404  of  the  Clean  Water  Act  further  requires  that  a  permit  be  issued  for  discharge  of 
dredged  or  fill  materials  in  waters  of  the  United  States  including  wetlands.   The  Army  Corps  of 
Engineers  administers  the  Section  404  permit  program  with  oversight  and  veto  powers  held  by  the 
Environmental  Protection  Agency.  Several  field  offices  of  the  U.S.  Corps  of  Engineers  administer 
the  Section  404  permit  program  throughout  Tidewater  Virginia.    The  Environmental  Protection 
Agency,  the  U.S.  Fish  and  Wildlife  Service  (FWS)  and  the  National  Marine  Fisheries  Service 
(NMFS)  provide  advice  on  the  environmental  impacts  of  proposed  projects. 
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Coastal  Zone  Management  Act 

The  federal  Coastal  Zone  Management  Act  (henceforth  referred  to  as  the  Act)  was  passed  in  1972 
in  order  to  provide  assistance  and  encouragement  to  coastal  states  in  the  effective  protection  and 
careful  development  of  the  coastal  zone.   The  Act  established  a  grant-in-aid  program  currently 
administered  by  the  Office  of  Ocean  and  Coastal  Resource  Management  of  the  National  Oceanic 
and  Atmospheric  Administration. 

The  Virginia  Coastal  Resource  Management  Program  was  approved  in  1986.    The  program  is 
administered  by  Virginia  Department  of  Environmental  Quality  (DEQ).   The  program  is  a  network 
of  several  resource  management  activities  administered  by  various  state  agencies.   The  wetlands 
management  program  is  one  component  of  Virginia's  program. 

Section  301  of  the  Act  is  a  provision  known  as  the  consistency  clause.   The  intent  of  the  provision 
is  to  ensure  that  federal  activities,  Outer  Continental  Shelf  Plans  and  federal  assistance  to  states  and 
local  governments  are  consistent  with  the  state's  federally  approved  coastal  resources  management 
program.    Under  the  consistency  clause,  a  state  may  prevent  a  federal  proposed  action  if  it  is  found 
to  be  inconsistent  with  the  state  program. 


The  DEQ:  is  th&  lead  agencylfor  reviewing  and  rJsfbndmg  to  all  federal  Consistency! 
detenrrinalionsj  Some  of  thefmfny  categories  qiiiedlral  activities  subject  to  review  und|r 
Virginia'Jseoastal  program  ase;  dfedging,  chadbel  wtak,  dams,  loeltion  and  acquisitio&J&f  defense 
and  coast  guard  installations,  and  acquisition  and  master  plans  of  national  parks  and  seashores. 

:•'      £      *:.w..  f  .•'       v   :•  :•         ':•.     .v      /*"'  $ 

'•,      ::  ::        -::  .••'        •:•.•.•.*.;:;.•.        ,.;"  J     ■•■■•.-.-.;:•.•. 

National  Environmental  Policy  Act   ""•""'" 

Congress  passed  the  National  Environmental  Policy  Act  (NEPA)  in  1969.   NEPA  established  a 
general  federal  policy  for  the  responsibility  of  each  generation  as  trustee  of  the  environment  for 
succeeding  generations.    Specifically,  NEPA  requires  that  an  environmental  impact  statement  (EIS) 
be  prepared  as  part  of  the  review  and  approval  process  by  federal  government  agencies  of  major 
actions  which  significantly  affect  the  quality  of  human  life.   The  primary  purpose  of  an  EIS  is  to 
serve  as  an  action-forcing  device  to  ensure  evaluation  of  the  impacts  of  proposed  projects  and 
facilitate  public  review. 

An  environmental  assessment  may  be  prepared  prior  to  initiating  an  EIS.   The  assessment  is  used 
to  make  a  determination  if  the  preparation  of  an  EIS  is  required.   An  EIS  is  not  prepared  when  the 
review  of  an  environmental  assessment  results  in  the  "Finding  of  No  Significant  Impact  (FONSI)". 

Implementing  regulations  require  the  cooperation  of  federal  agencies  in  the  NEPA  process.   The 
regulations  also  encourage  the  reduction  of  duplication  through  cooperation  with  state  and  local 
agencies  including  early  efforts  of  joint  planning,  joint  hearings  and  joint  environmental 
assessments.   The  Virginia  Department  of  Environmental  Quality  coordinates  the  review  of 
environmental  assessments  for  projects  in  Virginia. 


Floodplain  Management  (Executive  Order  1 1988) 

Executive  Order  11988  entitled  "Floodplain  Management"  requires  all  federal  agencies  to  "reduce 
the  risk  of  flood  loss,  ...  minimize  the  impacts  of  floods  on  human  safety,  health  and  welfare,  and 
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...  restore  and  preserve  the  natural  and  beneficial  values  served  by  floodplains"  (Goldfarb,  1988). 
Federal  agencies  are  therefore  required  to  implement  floodplain  planning  and  consider  all  feasible 
alternatives  which  minimize  impacts  prior  to  construction  of  facilities  or  structures.   Construction 
of  such  facilities  must  be  consistent  with  federal  flood  insurance  and  floodplain  management 
programs.   West  (1990)  suggests  that  park  service  managers  should  ensure  that  where  park 
resources  fall  within  flood  hazard  areas,  these  areas  are  properly  marked  to  increase  public 
awareness  of  potential  flood  dangers  at  the  site.    To  the  extent  possible,  park  facilities  such  as 
campgrounds  and  rest  areas  should  be  located  outside  these  areas.    National  Park  Service  guidance 
pertaining  to  Executive  Order  11988  can  be  found  in  Floodplain  Management  Guidelines  (National 
Park  Service,  1993c). 


Protection  of  Wetlands  (Executive  Order  11990) 

Executive  Order  11990,  entitled  "Protection  of  Wetlands",  requires  all  federal  agencies  to 
"minimize  the  destruction,  loss  or  degradation  of  wetlands,  and  preserve  and  enhance  the  natural 
and  beneficial  values  of  wetlands"  (Goldfarb,  1988).   Unless  no  practical  alternatives  exists,  federal 
agencies  must  avoid  activities  in  wetlands  which  have  the  potential  for  adversely  affecting  the 
lntegrityHGil^e  ecosystem  ^atisonal  Park  Servic&guidance  for  cojpliapee  with  Exe^iy&?0rder 
11990  ca|i  be  %ind  Floodplim  Management  and;W;etland  Protection  Guidelines,  pulhsfedin  the 
Federal  Register  (45  FR  35916,  Section  9).   The  Weftland  Regulatqfv  Compliance:  A  Guidance 
Manual  :fib*the*  National  PaASeifoice  Mid-Atlantic  Region  (NationlkPark  Service,  198$)*should 
also  be  consulted  for  issues  pertaining  to  wetlands. 

I 

National  Park  Service  Management  Policies  arid  Guidelines 

The  management  of  the  national  park  system  and  NPS  programs  is  guided  by  the  Constitution, 
public  laws,  proclamations,  executive  orders,  rules  and  regulations,  and  directives  of  the  Secretary 
of  the  Interior  and  the  Assistant  Secretary  for  Fish  and  Wildlife  and  Parks.    Servicewide  policy  is 
articulated  by  the  Director  of  the  National  Park  Service,  and  must  be  consistent  with  the  above 
laws,  regulations  etc.   The  NPS  Management  Policies  (National  Park  Service,  1988)  provide  broad 
policy  guidance  for  planning,  land  protection,  natural  and  cultural  resource  management, 
wilderness  preservation  and  management,  interpretation  and  education,  special  uses  of  the  parks, 
park  facilities  design,  and  concessions  management. 

Recommended  procedures  for  implementing  servicewide  policy  are  described  in  the  NPS  guideline 
series.   The  guidelines  most  directly  pertaining  to  actions  affecting  water  resources  include:  1) 
NPS-2,  which  provides  guidelines  for  the  planning  process  (National  Park  Service,  1982a);    NPS- 
12,  which  addresses  compliance  with  the  National  Environmental  Protection  Act  including 
preparation  of  EIS's,  EA's,  and  categorical  exclusions  (National  Park  Service,  1982b);  3)   NPS-75, 
which  provides  natural  resources  inventory  and  monitoring  requirements  (National  Park  Service, 
1992);  and  4)  NPS-77,  which  guides  natural  resource  management  activities  (National  Park 
Service,  1991). 


State  and  Local  Programs 

Appendix  3  provides  a  review  of  the  various  State  and  local  regulatory  programs  and  legislation 
pertinent  to  water  resources.     It  includes:  Virginia  State  Water  Control  Board  Virginia  Water 
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Protection  Permit  regulations;  the  Chesapeake  Bay  Local  Assistance  Board  Final  Regulations  for 
the  Chesapeake  Bay  Preservation  Act;  the  local  Chesapeake  Bay  Preservation  ordinances  for  James 
City  County,  Williamsburg  and  York  County;  Virginia  Soil  and  Water  Conservation  Board  Erosion 
and  Sediment  Control  Regulations;  the  erosion  and  sediment  control  ordinances  for  James  City 
County,  Williamsburg  and  York  County;  and  Virginia  Department  of  Conservation  and  Recreation 
Stormwater  Management  Regulations. 


Virginia  Water  Quality  Standards 

The  purpose  of  this  statute  is  to  maintain  the  quality  of  the  waters  of  the  Commonwealth  of 
Virginia  "...  at  such  a  quality  that  will  protect  all  existing,  beneficial  uses  attained  on  or  after 
November  28,  1975  and  will  support  the  propagation  and  growth  of  all  aquatic  life,  including  game 
fish,  which  might  reasonably  be  expected  to  inhabit  them.  Existing  beneficial  uses  include,  but  are 
not  limited  to,  recreational  uses,  e.g.  swimming  and  boating;  and  production  of  edible  and 
marketable  natural  resources,  e.g.  fish  and  shellfish."  (VR680-21-01.2) 

In  order  to  achieve  the  above  objective,  the  Virginia  Surface  Water  Standards  promulgate  water 
quality  gaj^gnto  support  th&ex^tmg  beneficiakuses.  Within  ColojpsL^ational  His|&jpl:5JJark 
waters  ar|  designated  as  either  Cl|ss  II  (Estuanrje  Waters)  or  Classf  IIL (Non-tidal  Clast|l  and 
PiedmontfZoneJWaters).  Water- quality  criteria  iforwdlssolved  oxygen,  pH,  and  water  tenfperature 
pertainiRgyo*tffese  designations  ate*  outlined  laiTableii. 


Table  2.  Virginia  Surface  Water  Standards '"'.<      t              ■/  ^;t: 

CLASS 

Dissolve  Oxygen 

Minimum 

(mg/L) 

Dissolved  Oxygen 

Daily  Mean 

(mg/L) 

pH 

Temperature 

(MAX) 

II 

4.0 

5.0 

6-9 

N/A 

III 

4.0 

5.0 

6-9 

32 

Additional  criteria  have  also  been  established  for  substances  potentially  toxic  to  aquatic  life  or  of 
public  health  significance  including  ammonia,  chloride,  arsenic,  cyanide,  cadmium,  copper, 
chromium,  total  residual  chlorine,  aldrin,  anthracene,  benzene,  benzo(a)anthracene, 
benzo(b)fluoranthene,,  benzo(k)fluoranthene,  benzo(a)pyrene,  bromoform,  carbon  tetrachloride, 
chlordane,  chlorodibromomethane,  chloroform,  chloromethane,  chloropyrifos,  chrysene,  DDT, 
demeton,  dibenz(a,h)anthracene,  dichloromethane,  dichlorobenzene,  dichlorobromomethane, 
dichloroethane,  tributyltin  (TBT),  and  fecal  coliform  bacteria  (VR680-21-01.14). 

Special  water  quality  criteria  pertain  to  shellfish  waters  of  the  York  River  and  James  River 
estuaries  (fecal  coliform  bacteria)  (VR680-2 1-02.1)  and  Jones  Mill  Pond  which  is  utilized  as  a 
water  supply  for  Cheatham  Annex. 

In  addition  to  designation  of  beneficial  use  and  promulgation  of  appropriate  water  quality  criteria, 
the  US  Environmental  Protection  Agency  also  requires  that  all  states  establish  as  part  of  their  water 
quality  standards  a  regulatory  doctrine  which  includes  antidegradation  policy  for  various  levels  of 
water  quality.  Statutory  and  regulatory  basis  for  this  requirement  is  outlined  in  section  303(C)(4)  of 
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the  Clean  Water  Act  and  EPA's  water  quality  standards  (40CFR131.32).   The  antidegradation 
policy  is  expected  to  be  modeled  after  EPA's  three  tiered  approach  for  maintaining  and  protecting 
water  quality. 

In  May,  1992  the  Department  of  Environmental  Quality  (DEQ)  adopted  amendments  to  the  State's 
water  quality  standards  which  allow  for  the  designation  of  exceptional  waters  (VR  680-21-01. 3. C), 
defined  as  those  waters  which  provide  exceptional  environmental  settings,  valuable  aquatic 
communities  or  recreational  opportunities.   This  regulation  gives  the  authority  to  the  Department  of 
Environmental  Quality  to  designate  certain  waters  as  exceptional  only  after  finding  that  the 
nominated  water  body  meets  the  outlined  criteria. 

Any  public  or  private  individual  or  conglomerate  can  nominate  a  waterway  for  inclusion  on  the  list 
of  designated  waters  (VR  680-2 1 -01. 3. C. 3)  in  accordance  with  the  Administrative  Process  Act  and 
the  DEQ's  Public  Participation  Guidelines.   The  nomination  is  reviewed  by  DEQ  to  determine  if 
the  nominee  meets  the  required  criteria.   If  so,  DEQ  will  notify  all  parties  potentially  impacted  by 
the  designation.   This  includes  notification  to  local  governments  with  interests  in  these  waters.    A 
public  hearing  is  scheduled  for  all  interested  parties. 

Waterwap:SQf|lcially  desigrtfite&as  exceptional  become  protected  agju&sj::;further  degpda&pj*    No 
new  VPD]ES  p%mits  will  be|awa|tled,  and  no  new %oint  sources  o|  expansion  to  existin|  plint 
sources  a|e  perjhitted.   Temporary  and  limited  jioJiulUon  effects  may  be  authorized  by  DBQ  and 
these  cas&s&re::  addressed  individually. 

Presently,  no  waters  have  officially  been  designated  as  exceptional. under  the  regulations.   The  first 
public  hearing  scheduled  will  address- five  riominaU&fiis.   .None,  jpfjiile  nominated  waters  are  within 
or  adjacent  to  Colonial  National  Historical  Park?' 


Virginia  Wetlands  Act 

The  Commonwealth  of  Virginia  adopted  the  Virginia  Wetlands  Act  in  1972  (VA  Code  Sec.  28.2- 
1300).    The  purview  of  the  Virginia  Wetlands  Act  is  confined  to  a  geographic  area  defined  in  the 
text  as  Tidewater  Virginia  and  applies  only  to  tidal  wetlands.   The  legislation  requires  a  permit  for 
activities  in  tidal  wetlands.    Certain  activities  are  specifically  excluded  from  the  permit  requirement 
including:  noncommercial  piers,  fences,  and  catwalks,  cultivation  of  shellfish,  agriculture,  forestry, 
normal  road  maintenance,  and  outdoor  recreation. 

The  Virginia  Wetlands  Act  provides  for  the  establishment  of  local  Wetlands  Boards  by  counties, 
cities  or  towns  within  Tidewater  and  includes  a  model  wetland  ordinance  for  adoption  by  the 
localities.    If  a  town  within  a  county  or  city  does  not  establish  a  Wetlands  Board,  the  county  or  city 
will  process  permit  applications  for  that  town. 

The  Virginia  Marine  Resources  Commission  (VMRC)  has  oversight  at  the  state  level  and  hears 
appeals  of  decisions  made  at  the  local  level.   The  Commission  also  serves  as  the  local  Wetlands 
Board  for  localities  which  have  not  established  their  own.    There  are  35  local  Wetlands  Boards, 
including  two  boards  established  by  towns. 

Originally  wetlands  were  defined  under  the  Virginia  Wetlands  Act  to  be  those  lands  contiguous  to 
tidal  waters  within  one  and  one  half  times  the  mean  tide  range  and  vegetated  with  wetlands  plants 
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listed  in  the  legislation.   However,  the  vegetation  requirement  excluded  non-vegetated  wetland 
resources  and  these  wetlands  were  added  by  definition  in  1982. 

The  Wetlands  Guidelines,  prepared  by  the  Virginia  Institute  of  Marine  Science  and  the  Virginia 
Marine  Resources  Commission  (VMRC)  (Commonwealth  of  Virginia,  1982),  were  developed  in 
order  to  implement  the  legislation  and  assist  the  localities.   The  guidelines  provide  information  on 
the  functions  and  values  of  wetlands  community  types  and  assign  the  types  to  ranked  groups.   The 
guidelines  contain  a  section  on  evaluating  alterations  of  wetlands  which  includes  specific  criteria 
and  the  environmental  rationale. 

The  VMRC  serves  as  a  clearing  house  for  the  processing  of  applications  for  activities  affecting 
wetlands  and  waters  in  Virginia.   A  single  application  (referred  to  as  a  joint  permit  application) 
may  be  submitted  to  the  VMRC  for  distribution  to  the  proper  local,  state  and  federal  permitting 
and  reviewing  agencies. 

James  City  County,  York  County,  Gloucester  County,  and  the  City  of  Williamsburg  all  have 
established  local  Wetlands  Boards.    In  1992,  Surry  County  established  its  Wetlands  Board. 


Virginia  WatenProtection  Permit: 


The  fedeialsCIean  Water  Aei^CWA)  lncludesslsprovli&ion  in  sectioli*401  of  the  Act  fo&liates  to 
administer  a  certification  program  in  conjunction  with  the  Army  Corp  of  Engineers  section  404 
permit  review  process.    The  state. program  is  administered.^ by ...the  Department  of  Environmental 
Quality.   In  1989,  the  Virginia  £k|ieral,  Assembly  p^,sed/legisliati<)4 creating  the  Virginia  Water 
Protection  Permit  (VA  Code  Secro2?t^MKl5:^M^hSr1ssuanCe^of  the  permit  constitutes  the 
certification  required  under  section  401  of  the  CWA. 

Before  a  permit  may  be  issued,  a  determination  that  the  activity  is  consistent  with  the  provisions  of 
the  CWA  and  protects  instream  beneficial  uses  must  be  made.   Beneficial  uses  are  defined  as 
navigation,  waste  assimilation,  fish  and  wildlife  resources  and  habitat,  recreation,  cultural,  and 
aesthetic  values. 

The  State  Water  Control  Board  adopted  regulations  to  implement  the  Water  Protection  Permit 
program  in  1992  (VR  680-15-02).    Regulations  require  a  permit  be  issued  for  activities  which 
result  in  discharge  to  surface  waters.   Surface  waters  are  waters  subject  to  the  ebb  and  flow  of  the 
tide  and  waters  used  in  interstate  commerce  including  wetlands.   Exemptions  from  permit 
requirements  are  specified  in  the  regulations  and  include  activities  such  as:  placement  of  navigation 
aids,  fish  and  wildlife  harvesting  devices,  noncommercial  mooring  buoys,  survey  activities,  and 
normal  farming  and  silviculture. 

The  regulations  require  additional  information  to  the  joint  permit  application  in  order  to  process  a 
water  protection  permit.   Information  required  includes:  stream  classification  according  to  state 
water  quality  standards,  drainage  area,  and  hydrologic  unit  code.   A  functional  assessment  of  the 
affected  surface  waters  including  an  assessment  of  impacts  to  existing  instream  beneficial  uses  and 
proposed  beneficial  uses  of  the  impacted  waters  is  also  required. 
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Chesapeake  Bay  Preservation  Act 

In  1988,  Virginia  passed  the  Chesapeake  Bay  Preservation  Act.  The  act  empowered  localities  to 
consider  water  quality  issues  when  making  land  use  decisions.    Further,  the  act  required  all 
Tidewater  localities  to  develop  and  adopt  local  programs  and  map  sensitive  areas.   The  program  is 
administered  by  the  Chesapeake  Bay  Local  Assistance  Board  (CBLAB).   CBLAB  has  the 
responsibility  of  assessing  the  consistency  of  proposed  local  programs  with  state  regulations.   The 
regulations  define  Resource  Protection  Area  (RPAs)  and  Resource  Management  Area  (RMAs)  and 
provide  guidelines  on  the  determination  of  these  areas  and  the  management  tools  applicable  to 
regulating  land  use  in  the  RPAs  and  RMAs. 

Resource  Protection  Areas  (RPAs)  are  those  natural  areas  most  sensitive  to  disturbance;  activities 
in  these  areas  may  lead  directly  to  impacts  on  water  quality.   The  RPA  designation  includes:  tidal 
wetlands,  nontidal  wetlands  connected  by  surface  flow  and  contiguous  to  tidal  wetlands  or  tributary 
streams,  tidal  shores,  other  lands  at  local  discretion,  and  buffered  areas  not  less  than  100  feet  in 
width  landward  of  all  other  components  of  RPAs  and  along  both  sides  of  any  tributary  stream. 
There  is  greater  latitude  given  the  localities  in  the  designation  of  RMAs;  however,  the  regulations 
suggest  the  consideration  of  designating  the  following:  nontidal  wetlands  (other  than  those  specified 
as  RPA^pfio:Qdplains,  highj^::erfiidible  soils,  highjy  permeable  sod§*sajK|:  other  landsgay^caj 
discretion!       %  §  \  |    ,,  i  1     |     I 

The  reguial«Mis  promulgatedlby  ifoe  Chesapeak&BayJbocal  Assistance  Board  also  includes* 
performance  criteria  for  land  use  and  development.  The  performance  criteria  address  such  issues 
as  land  clearing,  erosion  and  sediment.: control r  septic  systems*  stormwater  management,  and  best 
management  practices  (BMPs).  fThe  ^Chesapeake- 'Bjq|  Local  A^igghce  Board  provided  the  Local 
Assistance  Manual  (Commonwealth  of "Virginia;  '1989a).;:i:o  localities  to  assist  in  the  interpretation 
and  application  of  the  performance  standards. 

The  local  programs  of  York  County,  James  City  County  and  the  City  of  Williamsburg  have  all 
been  found  consistent  with  the  state  regulations.   James  City  County  has  designated  the  entire 
county,  aside  from  the  RPAs,  as  an  RMA  (Figure  4). 


Erosion  and  Sediment  Control  Law 

The  Commonwealth  adopted  the  Erosion  and  Sediment  Control  Law  in  1973.    Subsequent 
amendments  have  provided  greater  strength  to  the  law,  including  enabling  legislation  to  allow 
localities  to  enforce  programs  through  civil  penalties  as  an  alternative  to  criminal  procedures 
(Article  4  of  Chapter  5  of  Title  10. 1,  Code  of  Virginia).   The  law  requires  an  approved  erosion 
and  sediment  control  plan  prior  to  any  land-disturbing  activity.   Exemptions  are  given  for  mining, 
oil  and  gas  exploration  and  drilling,  most  agricultural  activities,  and  certain  activities  involving 
minor  land  disturbance.   The  Erosion  and  Sediment  Control  Board  is  responsible  for  promulgating 
regulations  for  the  state  program  administered  by  the  Department  of  Conservation  and  Recreation, 
Division  of  Soil  and  Water  Conservation. 

The  law  requires  each  Soil  and  Water  Conservation  District  (SWCD)  in  the  Commonwealth  to  have 
a  program  consistent  with  the  state  program  and  regulations.   Provisions  are  made  in  the  law  for 
localities  to  adopt  and  administer  an  approved  local  program.   There  are  170  local  programs  in 
Virginia  covering  every  county,  city  and  town.   The  1993  amendments  allow  for  programs  not 
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properly  administered  by  the  locality,  to  be  administered  by  the  SWCD  or  the  citizens  board  -  Soil 
and  Water  Conservation  Board.   The  1993  amendments  further  require  erosion  and  sediment 
control  plans  to  be  reviewed  by  a  Soil  and  Water  Conservation  Board  certified  inspector.     The  Soil 
and  Water  Conservation  District  can  be  involved  in  plan  review  of  local  programs,  and  assistance 
is  offered  through  inspections,  public  education,  and  advisory  programs.   Minimum  standards  for 
local  programs  listed  in  the  new  regulations  address  many  issues  including:  permanent  soil 
stabilization,  vegetative  cover,  need  for  sediment  basins,  work  in  active  watercourses  and  sediment 
deposition,  and  erosion  and  damage  downstream  due  to  increases  in  runoff  volume  and  velocity 
(Virginia  Regulations  625-02-00  Section  1.5). 

The  Virginia  Erosion  and  Sediment  Control  Handbook  (Commonwealth  of  Virginia,  1992)  provides 
localities  the  information  necessary  to  develop  programs  consistent  with  state  regulations.   The 
1992  edition  reflects  the  recent  revisions  and  amendments  adopted  during  the  1993  General 
Assembly  session.   The  handbook  includes  general  criteria  which  are  minimum  state  requirements 
for  controlling  erosion  and  sedimentation  from  land  disturbing  activities.   Design  criteria  and 
construction  specifications  with  photographs  from  the  field  are  given  for  a  range  of  erosion  and 
sediment  control  devices. 

The  majority-  of  the  National,;Ea.j;k  Service  property  is  in  the  Colonpyjojl  and  Wate^C^risejrvation 
District  \$hich  Includes  Jame$  Cit|  County,  York  County  and  the  (fity:;::oi  Williamsburg  |  Silrry 
County  i|locat|d  within  the||Pe||iut  Soil  and  WJte.F:3£onservation  District. 


Stormwater  Management  Act 

In  an  effort  to  further  inhibit  the  deterioration' of  state  waters  and  ftduce  nonpoint  source  pollution, 
localized  flooding,  and  stream  erosion,  the  General  Assembly  passed  the  Stormwater  Management 
Act  in  1989  (Article  1.1,  Chapter  6,  Title  10.1  Code  of  Virginia).   The  law  is  administered  by  the 
Department  of  Conservation  and  Recreation,  Division  of  Soil  and  Water  Conservation.   As  with 
other  natural  resources  legislation,  this  act  enables  the  development  of  stormwater  management 
programs  at  the  local  level.    Exemptions  are  made  for  mining,  oil  and  gas  exploration,  and  single 
family  residences  not  part  of  subdivisions.   Regulations  were  promulgated  in  1990  to  implement 
the  act  (Virginia  Regulations  215-02-00). 

The  technical  criteria  are  found  in  Part  2  of  the  regulations.   General  provisions  within  the 
requirements  include:  1)  a  stormwater  management  plan  for  which  the  post-development  peak 
runoff  from  both  a  two-year  and  10-year  span  does  not  exceed  pre-development  rates;  2)  design 
storms  shall  be  either  24-hour  with  rainfall  recommended  by  the  U.S.  Soil  Conservation  Service  or 
that  which  produces  the  greatest  required  storage  at  the  site;  and  3)  new  construction  should  be 
avoided  in  floodplains.   The  regulations  include  procedures  for  localities  to  submit  programs  for  a 
determination  of  consistency  with  the  state  program  and  encourage  regional  stormwater 
management  planning  for  watershed  areas.   If  requested  by  a  locality,  the  department  will  review  a 
plan  with  real  or  potential  inter-jurisdictional  impacts  and  report  to  the  locality.    York  and  James 
City  counties  are  currently  working  on  the  development  of  a  local  stormwater  management 
program. 
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Groundwater  Management  Act 

The  Virginia  Department  of  Environmental  Quality  (DEQ)  administers  the  Groundwater 
Management  Act  of  1992  (Chapter  25  of  Title  62.1  Code  of  Virginia).    Groundwater  withdrawals 
of  less  than  300,000  gallons  per  month  are  not  subject  to  regulation  under  the  Groundwater 
Management  Act.   Groundwater  areas  of  the  Commonwealth  have  been  described  by  geographical 
location.    A  groundwater  area  study  to  determine  the  need  to  establish  a  groundwater  management 
area  may  be  initiated  by  the  DEQ  or  by  petition.   The  DEQ  may  establish  a  groundwater 
management  area  if  there  is  reason  to  believe  that:  1)  groundwater  levels  in  the  area  are  declining 
or  have  declined  excessively;  or  2)  the  wells  of  two  or  more  users  interfere  substantially  with  one 
another;  or  3)  the  available  groundwater  supply  is  being  or  is  about  to  be  overdrawn;  or  4)  the 
groundwater  has  been  or  may  be  expected  to  become  polluted. 


After  the  establishment  of  a  groundwater  management  area,  a  permit  from  the  Department  of 
Environmental  Quality  is  required  for  withdrawals  or  enlargement  of  withdrawals  of  groundwater. 
Historically,  under  the  Groundwater  Act  of  1973,  a  user  could  obtain  the  rights  to  groundwater 
withdrawals  in  excess  of  actual  use.   The  Groundwater  Management  Act  of  1992  requires  existing 
groundwater  users  to  obtain  new  permits  based  on  actual  use. 
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CHAPTER  3.    THE  HYDROLOGIC  ENVIRONMENT 


Introduction 

This  section  reviews  the  hydrologic  setting  of  the  park.   Particular  attention  is  paid  to  information 
sources  and  gaps.    Much  of  the  park's  concern  in  water  resources  will  be  focused  on  maintaining 
hydrologic  systems  capable  of  supporting  the  natural  resources  of  the  park.   The  elongated  shape  of 
the  park,  bisecting  the  lower  Peninsula  and  two  major  watersheds,  makes  the  comprehensive 
understanding  of  the  surface  and  groundwater  systems  of  the  park  complex.   A  significant  amount 
of  additional  work  will  be  necessary  to  develop  a  useful  understanding  of  the  interrelated  hydrology 
of  the  park  and  its  environs.   This  understanding  is  needed  to  coordinate  with  local,  state,  and 
federal  planning  and  regulatory  programs  affecting  park  and  adjacent  lands  in  order  to  meet  park 
management  objectives. 

A  review  of  the  current  literature  related  to  the  water  resource  issues  identified  in  the  previous 
section  (Table  1)  was  conducted.    Local,  state,  and  federal  agencies  were  approached  for 
information  concerning  the  availability  of  water  quality,  groundwater,  and  geologic  data  (  see 
Consultajp&::and  Coordination,  :p:, 83).   The  lack  of  basic  mfoirnatipn^and/or  the  lady^!*^ 
consistency  be%een  data  so#rces$vas  documented 

To  expani*the:;:park's  Geogi^iphiC!lnformation:^ystenij(GIS)  databai£%  several  new  digitlkeoverages 
were  developed.   The  limited  basic  data  pertaining  to  water  resources  provided  direction  for 
determining  which  new  digital  spatiannformation  was  critical. to  the  tasks  and  objectives  in  the 
WRMP  proposal.   Table  2  identifies  *he  new  GJS  cji^erajes  'gefrejgited  as  part  of  the  development 
of  the  WRMP.    Details  regarding  the  development,  a'nd,attribtites,  bf  the  different  GIS  coverages 
are  found  in  Appendix  2.   The  park  supplied  GIS  coverages  dealing  with  vegetation,  wetlands, 
hydrology,  park  boundaries,  and  soils  for  review,  use,  and  updates,  as  necessary. 

A  large-scale  effort  to  map  the  present  day  shoreline  position  was  conducted  to  assist  the  park  in 
addressing  present  and  future  shoreline  management  issues  .   This  included  a  large  network  of 
survey  points  collected  using  a  Global  Positioning  System  (GPS).   These  points  serve  as 
rectification  points  for  the  vertical  imagery  used  in  the  shoreline  mapping.   A  detailed  discussion  of 
the  methods  used  to  produce  this  shoreline  survey  is  presented  in  Appendix  2. 


Description  of  the  Area 

Colonial  National  Historical  Park  lies  within  the  boundaries  of  the  counties  of  York,  James  City, 
Gloucester,  and  Surry,  as  well  as  the  City  of  Williamsburg.   Cape  Henry  is  a  small  distinct  unit  in 
the  City  of  Virginia  Beach.   The  park  lies  within  the  coastal  plain  of  Tidewater  Virginia  with  all  of 
the  park  lands  having  a  direct  hydrological  link  to  the  Chesapeake  Bay.   Most  of  the  park  extends 
along  either  the  York  or  James  rivers,  two  of  the  largest  rivers  contiguous  to  the  western  shore  of 
the  Chesapeake  Bay.    In  addition,  numerous  streams,  creeks  and  ponds  flow  through  the  park  and 
feed  directly  into  one  of  these  two  rivers.    Mixed  pine  and  hardwood  forests  cover  most  of  the 
park,  but  substantial  acreage  of  both  tidal  and  nontidal  wetlands  and  open  fields  also  exist. 


19 


w 

09 

«2 

co 

00 

— 1     ON      -H 

ON 

3 

-H                 ON     -H 

3 

(N 

VO 

3 

o 

H 

oo 

ON    OO    ON 

00 

O 

ON          OO   On 

_o 

ON 

r- 

O 

On 

«sj 

ON 

ON   On   ON 

ON 

'h 

Os          G\   On 

'tH 

ON 

ON 

ki 

On 

Q 

cfl 

CT3 

CTj 

T-H 

> 

> 

> 

W 

o 

O 

O 

o 

CD 

O 

O 

o 

o 

o 
o 

q 

o 

o 

o 

O 

o 

O 

O 

o 

o 

o 

J 

cq 

© 

o 

© 

<3 

<3 

o^ 

cq 

< 

Tt 

Tt* 

Tfr 

"* 

TJ-' 

tN 

Tt 

(N 

u 

cs 

tN 

<N 

rs 

(N 

>— i 

<N 

tH 

CO 

~ 

" 

i-H 

j—i 

" 

~ 

" 

" 

'"H 

< 

s 

>> 

UJ 

LL, 

d 

"3, 

d 

C3 

CO 

>> 
o 

£  S 

S  &< 

d 

i 

am; 

u 

c 

OJO 

< 

>  1  c 

*e3 

3   _, 
£  .2 

.£Sd...S.. 

o 

1/3 

d 
o 

— * 

U 

a,      <L>    — - 

Vjv:  UW 

s 

<u 

U         1>         „x 

r-    i-    a 
<3    &  > 

t    P    S 

g  "to 

2   > 

c:;;U=  ft, 

BJ'8 

o 

o 

Cm 

q 

CO 

o 

s 

ON 

1—    itn 

>  Q 

::  U 

co 

C 

3 

OO 

00 

City  County  -  Comp 
f  Williamsburg  -  Coi 
County  -  Comprehen 

OO 

UJ      <D 

£  * 

Q  £ 

.2  **? 

CO 

u 

T3 

H 

<* 

as 

d 

o 

d 
<u 
oo 

l-c 

u 

E 

w 

S-l 

ON 

"5 

c 
o 

X 
1 

d 

3 
O 

U 

u 

00 
I* 

3 

£ 

u  '  a 

^  3    £ 

C      W2     U.,¥:¥:::S 

C 

s 

o 

ex 

00 

o 
c 
o 
H 

""■'••;---., 

CD 
5     l-i 

3 
O 

CO 

■■••■•.  0> 
:     U 

"  .£ 
'h 

••      CO 

.2 

CO 

a 

o 

c 

00 

o 

O 

H 

H 

C4- 

o 

d 
u 

£ 
S 

a. 

Q 

.2 

«   o 

CO 

.£  b 

co 

::  o 

"3    O    Z. 

CO 

''evjv. 

'£ 

CO 

]£ 

0 

u 
•a 

o 

S    ■-     ° 

o 

00 

£?co' 

£ 

i-  >. 

o  .-d 

S  -d   o 

O 

CO 

s 

■•••' ob 

O 
co 

'ob 

lH 

1 

u- 

£  u  >< 

D 

>  D 

c3 

•— > 

>H     U 

5  U  >- 

D 

1? 

\> 

^5 

> 

o 

0) 

K:::-, 

2 

w 

aa 

"O 

*0¥:'a>" '"'" 

d  •"•'«« 

V) 

_C 

lH 

o 

CO 

d 
g 

3 

"o 

CO 

U 

01. 

2 

>■ 
© 
O 
&o 

3 
<** 

Bi 

O 

u 

CO 

3 

d 

"E, 

o 
o 

H 

co 

u 

"O 

C 
nj 

d 
o 

< 

T3 

>> 

00 

^o 
"3 

(U 

O 

<v 
o 

9 

on 

d 

3 
O 
H 
< 

C 
c3 

c 

CO 

o 

d  < 

l§ 

2P  « 

g      <D ................. 

C3  ¥:0'' 

ml.a) 

0::X|r>v:-:-:v::-:.:-:.:.;-::K 

CO 

0) 

c« 

C 
3 
O 
ffl 

T3 
(U 

J2 

'o 

Oh 

"3 

H 

d 
o 
U 
o 
o 

J3 

*o3 
o 

CO 

d 
_o 

"o 

co 
U 

ft 

8  8 

CO       Ci 

d     i 

>.   3 

JW 

SO 

O 

CO    0 

^-:¥  l-i 
3     3 

M 

ft 

ft 

•-    — 

3 
5 

o 
o 

Cu 
O 
H 

Oh 

S3  J 

^  o 

O     O 
<U      OJ 

CD 

co 

ft 
O 

00 

o 

1  5 

CL,    CO 

o 

CM 


Watersheds  and  Sub-basin  Delineation 

More  than  33  miles  of  shoreline  along  the  James  and  York  rivers  bounds  the  park.  In  addition, 
24.4  miles  of  perennial  streams  and  30.9  miles  of  intermittent  streams  and  drainages  flow  through 
the  park  (Figure  5).    A  ridge  line  which  divides  the  land  on  the  peninsula  marks  the  division 
between  the  drainage  into  the  York  River  watershed  in  the  north  and  James  and  Chickahominy 
drainages  in  the  south  (Figure  6).   This  ridge  line  (watershed  boundary)  roughly  corresponds  to 
existing  Interstate  64. 

The  James  River  watershed  is  considered  one  of  the  most  important  watersheds  within  the 
Commonwealth  of  Virginia.   Its  headwaters  in  central-western  Virginia  are  located  nearly  450 
miles  from  its  confluence  with  the  Chesapeake  Bay.   The  watershed  covers  10,102  square  miles,  or 
just  slightly  more  than  25  percent  of  the  total  surface  area  of  the  state.   Approximately  33  percent 
of  the  population  live  within  the  watershed  and  utilize  the  resources  for  social  and/or  economic 
purposes  (Commonwealth  of  Virginia,  1990a) 

The  York  River  watershed  is  situated  between  the  James  River  Basin  to  the  south,  and  the 
Rappahannock  River  Basin  to  the  north.   The  entire  watershed  lies  within  the  Piedmont  or  Coastal 
Plain  of t^ytocte  with  the  headwaters  in  OrangesQpunty  draining  Jo,4h&i:Chesapeake  :Bay*i:220  miles 
to  the  soi|theas||  Total  dranfage  |rea  for  the  waprihed  is  2,661  square  niiles.    Devefopfneri  within 
the  basin |s  limited,  with  ne$ffy|70  percent  of  tpe.:swltershed  forestfdlhd  22  percent  of  |he 
watershedltfnsagricultural  orsjjkstofcal  land  uses#-*Lesslthan  2  perceiisof  the  area  is  urbanized 
(Commonwealth  of  Virginia,  1990a). 

Numerous  freshwater  tributaries:!,  lfi  Yorktown,  ..cfrigijjating  frorh  Jhjbse  watersheds  flow  through 
park  lands.   As  they  approach  the  Jafries  and  York  rivers  these  tributaries  become  tidally 
influenced,  estuarine  waters.    Surface  waters  in  the  vicinity  of  Yorktown  include  Wormley  Pond, 
Great  Run,  Baptist  Run,  Beaver  Dam  Creek,  Yorktown  Creek,  and  Ballard  Creek.    Surface  water 
features  on  Jamestown  Island  include  Sandy  Bay,  Back  River,  Kingsmill  Creek,  Passmore  Creek, 
and  the  Thorofare.  The  Colonial  Parkway  passes  among  upland  and  tidal  streams  as  well  as  both 
freshwater  and  brackish  ponds.   Surface  water  features  along  the  Colonial  Parkway  include  Ballard 
Creek,  Roosevelt  Pond,  Brackens  Pond,  Indian  Field  Creek,  Felgate's  Creek,  King's  Creek, 
Queen's  Creek,  Cheatham  Pond,  Jones  Mill  Pond,  Halfway  Creek,  College  Creek,  Papermill 
Creek,  and  Powhatan  Creek.   A  freshwater  spring  and  a  small  creek  are  on  Green  Spring 
plantation,  and  a  series  of  springs  flow  throughout  Yorktown  Battlefield. 


Climate 

Tidewater  Virginia  has  a  mild  climate,  which  contributes  to  the  park's  popularity  with  tourists. 
Average  winter  daytime  temperatures  peak  at  10  C  (50  F)  with  nighttime  lows  of  -3  C  (25  -  30  F). 
Summer  temperatures  are  also  mild  ranging  from  daytime  highs  of  30  C  (85  -  90  F)  down  to  20  C 
(60  F)  at  night.   The  area  is  generally  rather  humid,  especially  during  the  summer  months. 
Average  relative  humidity  year  round  for  mid-afternoon  is  60%.   Humidity  is  much  higher  in  the 
mornings  with  relative  humidity  at  dawn  being  80%.   Rainfall  throughout  the  year  remains 
relatively  constant.    Fifty-five  percent  of  the  annual  total  precipitation  falls  between  the  months  of 
April  and  September.   July  and  August  are  the  wettest  months;  October,  November  and  April  are 
the  driest.   Average  rainfall  per  month  varies  between  three  and  five  inches.   The  average  yearly 
total  is  about  45  inches. 
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Topography  and  Soils 

Lands  within  the  park  have  a  varying  topography  which  takes  in  both  low-lying  wetlands  and 
ravines,  and  hills  up  to  100  feet  (30  meters)  above  mean  sea  level  (MSL).   The  Jamestown 
Island/Glasshouse  (1,757  acres/711  hectares)  and  Green  Spring  (196  acres/80  hectares)  are  the 
flattest  of  all  the  park  holdings;  being  generally  at  sea  level  broken  by  a  few  gentle  slopes.   The 
area  around  Yorktown  (4,301  acres/1,741  hectares)  is  also  of  a  gently  sloping  nature,  but  some 
deep  ravines  do  exist.   The  Colonial  Parkway  and  Cheatham  Pond  cover  3,596  acres  (1,455 
hectares)  of  land  that  rises  from  the  sea  level  to  hills  of  50  feet  (15  meters)  above  MSL  in 
elevation.   The  nearly  flat  414  acres  (168  hectares)  at  Swarm's  Point  are  broken  in  some  places  by 
steep  slopes  rising  to  more  than  100  feet  (30  meters)  above  MSL. 

Due  to  the  large  wetland  acreage  throughout  the  park,  the  hydric  soils  associated  with  them  are 
also  prominent.   Levy-Pamunkey-Dogue  soils  cover  Jamestown  Island.   These  soils  are  generally 
associated  with  low-lying  freshwater  marshes.   They  are  deep,  very  poorly  drained  to  well-drained 
soils  that  are  predominantly  clayey  or  loamy  and  are  nearly  level  or  gently  sloping  (U.S. 
Department  of  Agriculture,  1985). 

The  soil&^the  park  along ::|he^prk  River  nea|:SYsprktown  belong^Q*^ 
series.   TJhese  %ep,  very  po|rly  Jb  well  drained  Jo|ls  have  a  loamy|  subsoil  or  clayef  substratum 
and  are  ffund  (|h  topography  :ri|ging  from  nearjy+yiel  to  steep  slopes-  These  soils  aregoften 
associateJsSMith  saline  or  bralkisrkwater  marshes  as  :«*ell  as  escarpments  and  side  slopes!*;** 

The  Yorktown  battlefield  soils  belong  to  the  Be|hera-Izagpra-.Slagle  series.   These  deep,  poorly  to 
moderately  well  drained  soils  are  Usdally  clayey,:br.;;:j|amy!   Th$y:>ijj:e  generally  located  on  nearly 
level  to  gently  sloping  topography. 

Peawick-Emporia-Levy  soils  cover  most  of  Green  Spring  plantation.   These  soils  are  usually 
associates  these  soils  with  high  terraces,  escarpments  and  side  slopes  as  well  as  freshwater  marshes. 
They  are  deep,  very  poorly  to  well  drained,  with  a  clayey  or  loamy  particle  size  and  associated 
with  nearly  level  to  very  steep  topography. 

The  lands  along  the  Colonial  Parkway  include  the  Slagle-Emporia-Levy  series  and  the  Emporia- 
Craven-Uchee  series.   These  soil  series  are  characterized  as  deep,  well  to  moderately  well  drained, 
loamy  to  clayey  soils.  They  are  located  on  gentle  to  steeply  sloping  topography,  and  are  typical  of 
upland  areas  and  ridges.   The  Peawick-Emporia-Levy  soils  (described  above)  are  also  prominent 
along  the  Colonial  Parkway. 

The  park  contracted  with  the  U.S.  Department  of  Agriculture's  Soil  Conservation  Service, 
Richmond,  Virginia  to  produce  a  digital  soil  survey  and  drainage  record  for  inclusion  in  the  COLO 
GIS  database.   This  survey  covered  park  lands  and  a  1000  foot  buffer  zone  along  the  boundary 
(Figure  7). 
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Geology 

A  detailed  description  of  the  general  geology  of  the  lands  surrounding  the  park  can  be  found  in 
several  reports  and  guidebooks  which  characterize  the  geology  of  the  York-James  Peninsula  in 
Southeastern  Virginia  (Johnson,  1970;  1972;  Johnson,  et.  al.  1980;  1981).   The  topography  of  the 
Peninsula  is  described  as  a  series  of  plains  or  terraces  with  intervening  scarps.   The  plains  slope 
gently  eastward  or  toward  major  rivers  with  the  oldest  terraces  at  the  higher  elevations  (120  ft. 
above  sea  level)  descending  to  the  youngest  terraces  which  slope  to  sea  level.   In  some  instances 
the  plains  merge  into  each  other,  or  they  are  bounded  by  scarps. 

Stratigraphically,  several  units  have  been  identified.   All  represent  Mesozoic  and  Cenozoic 
sediments  which  filled  the  Chesapeake-Delaware  Embayment  beginning  approximately  230  million 
years  ago.   Accelerated  subsidence  during  the  Cretaceous  and  early  Paleogene  Periods  (136  to  54 
million  years  before  present)  accounts  for  two-thirds  of  the  sediments  deposited.   According  to  the 
most  recent  geologic  map  of  the  Virginia  Coastal  Plain  (Mixon,  et  al.,  1989)  seven  geologic 
different  units  fall  within  the  boundaries  of  the  park  (Figure  8).   These  geologic  units  are  described 
in  detail  in  the  GIS-derived  map  portfolio  prepared  in  conjunction  with  this  Water  Resources 
Management  Plan. 

The  Jameftowrllsland  regiorl  of  t|e  Park  is  cornjiri|,ed  of  three  majpr  geologic  units  I  H;ibl0&ene 
and  some|Pleis|ocene  Alluvium  Sediments  are  char^&enstic  of  estu|ririe  beaches  and  brackish  water 
marshess&hieft- border  tidaltfiver&xThe  Poquolon  Member  and  Se&gefield  Members  adkaaembers 
from  the  Tabb  Formation,  which  was  deposited  during  the  late  Pleistocene.   The  Sedgefield 
Member,  found  east  of  Jamestown  Island  along. the  James  River,  is. composed  of  a  thin  clayey  sand 
and  silt  layer  at  the  top  overlying  a  fbssiheious..me4!|Uni  to  find!sat|j[  layer.   The  basal  layer  is  a 
gravelly  sand  with  cobbles,  pebbles  and  shells?  The i  paleofauha  consists  primarily  of  Crassostrea 
virginica  and  Mercenaria  sp.  but  ostracods,  foraminfifera,  polyicids,  bryzoans,  and  decapods  are  a 
few  of  the  other  fauna  which  can  be  found  (Johnson  et.  al.,  1981).   The  Poquoson  Member  is  a 
medium  to  coarse  pebbly  sand  which  grades  upwards  to  a  clayey  fine  sand  and  silt.   It  is  found 
within  the  ridge  and  swale  topography  of  Jamestown  Island.   Its  distribution  within  the  Chesapeake 
Bay  is  typically  within  11  feet  of  sea  level.   The  unit  ranges  in  thickness  from  0  to  15  feet. 


The  Windsor  Formation  predominates  along  the  parkway.   It  is  characteristic  of  surficial  plain 
deposits  (altitude  85-95  feet  above  sea  level)  laid  down  during  the  lower  Pleistocene  or  upper 
Pliocene.   Two  members  have  been  identified  within  the  Windsor  Formation.   Studies  by  Bick  and 
Coch  (1969)  conclude  that  the  lower  member  of  the  Windsor  Formation  was  deposited  in  fluvial- 
estuarine  and  littoral  environments.   The  upper  member  was  deposited  in  the  bay  during  a  sea  level 
transgression. 

In  addition  to  the  Windsor  Formation  and  the  Yorktown  Formation  of  the  Chesapeake  Group,  the 
Shirley  Formation  and  the  Chuckatuck  Formation  describe  the  surficial  geology  along  the  York 
River  and  the  Yorktown  Battlefield  areas  of  the  Park.    Both  formations  are  characteristically 
estuarine/coastal  plain  deposits  from  the  middle  Pleistocene.   The  Shirley  Formation  is 
topographically  lower  than  Chuckatuck  Formation.  The  two  are  separated  by  estuarine  scarps. 
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Surface  Water  Resources 


Water  Quality 


Preliminary  findings  indicate  generally  good  water  quality  in  most  surface  waters  within  the  park 
(Swihart  and  Spells,  1987;  1992),  however,  more  information  is  needed  on  heavy  metals  and 
certain  pollutants  before  the  water  quality  can  be  fully  understood.   Most  of  the  water  bodies  and 
wetlands  in  the  park  have  major  portions  of  their  upstream  stretches  outside  of  park  boundaries. 
As  a  result,  activities  outside  of  the  park  can  have  a  detrimental  affect  on  water  quality  within  the 
park. 

Both  point  and  non-point  sources  of  pollution  may  affect  water  quality  in  the  vicinity  of  the  park. 
Amoco,  Virginia  Power,  and  the  Hampton  Roads  Sanitation  District  have  Virginia  Pollution 
Discharge  Elimination  System  permits  on  the  York  River.    Low  levels  of  dissolved  oxygen,  pH 
imbalance,  and  bacterial  contamination  in  many  upstream  tributaries  are  all  potential  pollution 
problems  for  the  York  River  (Commonwealth  of  Va,  1990a). 

The  Virgpia^epartment  okEnyjronmental  Qua|i|y?  (DEQ)  has  sevipkmpnitonng  sta|ippi:?m  the 
lower  Yofk  ani| James  river  Jdrainages  in  the  viqn%  of  the  park.   fVajel  quality  at  tfies|  sites  is 
momtorel  for  rj>ur  basic  parameters  including  ylate.i|emperature,  dissolved  oxygen,  pHf  and  fecal 
colifoimJketeria.  diss     dls  disss  mmm 


Table  3.  Virginia  DEQ  Water  Quality  ]fclom>oring  Sites  m  the  Vicinity  of  Colonial  NHP 

Site  Number 

Location 

Parameters 

Period  of  Record 

James  River  Drainage 

W86  2-JMS032.59 

32  miles  from  mouth. 
Red  buoy  N36 

Temp.,  DO,  pH,  coli. 
bacteria,  metals, 
pesticides 

7/1/87  -  6/30/89 

W85  2-CHK002.17 

2  miles  to 

Chickahominy  River, 
Rt.5.   James  City  - 
Charles  City  Co.  line 

same 

7/1/87  -  6/30/89 

W124  2-JMS042.92 

S warm's  Pt.   42  miles 
from  mouth 

same 

7/1/87  -  6/30/89 

York  River  Drainage 

W15  8-YRK004.56 

Buoy  2,  4  miles  from 
mouth 

same 

7/1/87  -  6/30/89 

W16  YRK011.14 

Buoy  N34,  11  miles 
from  mouth 

same 

7/1/87  -  6/30/89 

W17  8-YRK022.70 

Buoy  N44,  22  miles 
from  mouth 

same 

7/1/87  -  6/30/89 
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The  York  River  is  classified  as  being  effluent  limited,  meaning  that  the  legally  mandated  minimum 
waste  treatment  requirement  applied  to  the  effluent  of  a  waste  treatment  plant  are  sufficient  to  meet 
water  quality  standards.   On  the  York  River,  several  sites  near  the  park  are  monitored  to  evaluate 
the  parameters  described  above.   The  results  are  reported  to  represent  the  percent  of  time  the  water 
quality  assessment  failed  to  meet  minimum  water  quality  standards.   No  violations  were  reported 
for  temperature,  pH,  or  fecal  coliform.  All  stations  failed  to  meet  DO  criteria  between  five  and 
seven  percent  of  the  time  (Commonwealth  of  Virginia,  1990a).   Additionally,  shellfish  areas  have 
been  condemned  in  this  segment  of  the  river  from  Taskinas  Creek,  above  the  park,  to  Sarah's 
Creek,  across  from  Yorktown.   Most  of  these  closures  are  related  to  buffer  zones  surrounding 
point  and  non-point  source  pollution  sites.  (Commonwealth  of  Virginia,  1990a). 

In  the  1970's,  the  discovery  of  the  insecticide,  kepone  (chlordecone)  in  the  James  River  caused  the 
River  and  its  tributaries  to  be  condemned  for  fishing  shellfish  and  finfish  from  Richmond  to 
Newport  News.   An  estimated  199,000  lb  (90,720  kg)  of  this  chlorinated  hydrocarbon  had  been 
released  through  atmospheric  emissions,  waste  water  discharge,  and  bulk  disposal  resulting  in  the 
closure  of  the  James  River  to  fishing  and  shell  fishing  from  the  1970s  through  the  mid-1980s.   By 
1988,  all  fishing  bans  had  been  lifted.   However,  shellfish  closures  continue  in  some  areas  of  the 
river,  though  these  are  due  largely  to  the  requirement  for  buffer  zones  around  areas  of  heavy 
lndustrialgPJsepmmercial  utilpaticin  and  in  highsfegat  traffic  areas. 

Today  on  I  the  J|mes  River  tr&rlDare  several  moiitojcihg  stations  upstream  and  downstreafn  of  the 
park  (Tatae^f  The  stations  Mosesfc  to  the  parkl-includfe:  1)  the  moiihsof  the  Chickahomiby  River 
(upstream),  2)  Swarm's  Point  (across  from  Jamestown  Island),  and  3)  Hog  Island  (downstream). 
Industrial  discharge  from  the  Surry  Nuclear  .Power  Plant  is  the  major  point  source  pollution  on  the 
James  River  in  the  vicinity  of  park:  Waters  /  Othet  ,::pjbtential  ta^aksfources  of  water  quality 
degradation  in  the  James  River  drainage  include  ieachate  from  the  James  City  County  landfill, 
impacts  of  stormwater  runoff  from  developed  areas,  septic  Ieachate,  and  pollution  associated  with 
boats  and  marinas.  However,  there  were  no  reported  compliance  violations  at  any  of  the  James 
River  monitoring  sites  within  the  vicinity  of  the  park  (Commonwealth  of  Virginia,  1990a). 

With  the  expanding  urban  population,  water  quality  problems  may  continue  to  grow  in  the  York 
River  and  James  River  watersheds  within  the  vicinity  of  the  park.   Recreational  and  commercial 
boating  in  the  area  bring  with  them  resultant  pollution  from  marinas  and  improper  waste  discharge. 
Non-point  source  pollution  including  stormwater  runoff,  Ieachate  from  septic  systems  and 
abandoned  landfills,  and  erosion  and  sedimentation  will  present  serious  challenges  to  maintaining 
the  generally  good  quality  of  the  park's  waters  into  the  future. 


Erosion  and  Sedimentation 

Erosion  and  sedimentation  are  management  problems  throughout  the  park.   Both  affects  the 
integrity  and  stability  of  park  shorelines,  water  quality,  and  natural  and  cultural  resources.   Its 
causes  are  both  natural  and  anthropogenic. 

Erosion  is  a  significant  process  along  the  river  shorelines  of  the  park.   Much  of  the  erosion  results 
from  normal  and  storm  induced  wave  activity,  yet  impacts  resulting  from  recreational  use  are  also 
a  concern  (Rafkind  et  al.,  1990).    Severe  erosion  has  been  noted  at  specific  points  along  the  York 
and  James  River,  especially  Jamestown  Island,  the  cliffs  below  the  Yorktown  Visitor  Center 
(Hubbard,  1989),  and  the  shoreline  fronting  the  Glass  House  at  Jamestown.   Shoreline  recession 
threatens  the  cultural  resources  of  Jamestown  Island,  Glasshouse  Point,  and  Yorktown,  and  is 
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responsible  for  the  aereal  reduction  in  intertidal  wetland  communities  along  Jamestown  Island.   It  is 
unknown  if  this  is  due  to  erosion  from  wave  action  or  sea  level  rise  or  both. 

Access  to  and  from  the  shoreline  by  recreational  fishing  produces  localized  impacts  on  the  natural 
resources  due  to  trampling.   Trampling  and  loss  of  vegetative  cover  acts  to  accelerate  erosion 
problems.   In  general,  however,  these  activities  are  not  widespread  enough  to  produce  an  overall 
threat  to  the  park's  resources. 

Non-point  source  pollution  resulting  from  erosion  and  sedimentation  poses  a  threat  to  park  water 
quality  and  natural  resources.   Park  management  has  taken  several  actions  within  and  outside  the 
park  to  reduce  erosion  and  sedimentation  impacts  to  wetlands,  streams,  tidal  rivers  and  the 
associated  aquatic  resources.   Changes  to  park  mowing  practices  have  been  implemented  to  reduce 
erosion  and  sedimentation  problems  inside  the  park.   Allowing  the  vegetation  to  thrive  along  fields 
and  shorelines  helps  to  reduce  impacts  from  rain,  wind,  and  reduces  trampling  impacts  from 
recreational  use.    Decreased  mowing  in  the  fields  in  Yorktown  and  the  open  roadside  areas  along 
the  parkway  encourages  the  growth  of  native  grasses  and  herbaceous  species,  and  reduces  the 
dominance  of  exotic  species.   Additionally,  natural  growth  and  germination  eliminates  most  needs 
for  revegetation  actions  involving  the  use  of  chemical  fertilizers  and  non-native  grasses. 


The  park  conducts  a  stringent  environmental  assessment  and  enforcjemertf  program  dealing  with 
numerous!  utilitf  rights-ofways  (ROWs)  that  crj^cjoss  through  the  park.   This  ensures!  that  the 
actions  o&perfliittees  do  nofcincre&se  erosion  aid  sedimentation  problems  during  constialbtion  and 
maintenance  of  these  areas. 

A  management  plan  for  the  Yorktcfwh  bluffs,  wJtiich'.fconta'ins^tr|e  r/ejrnains  of  British  (1781)  and 
Civil  War  earthworks,  have  been  implemented"  ilfi  ah  attempt  to  curb  the  severe  erosion  problem 
caused  by  recreational  use  (Rafkind  et  al.,  1990).   Personnel  from  all  park  divisions  assisted  in  the 
design  and  implementation  of  management  actions  to  control  erosion  on  numerous  informal  trails 
along  the  Yorktown  bluffs  and  trails  leading  to  the  river  below.   Serious  erosion  problems  have 
developed  from  the  overuse  of  these  social  trails,  which  have  accelerated  the  natural  slumping 
action  of  the  bluffs.   The  plan  emphasizes  the  use  of  natural  vegetation  barriers,  including  planting 
of  native  bushes,  no-cut  zones  for  adjoining  open  fields,  and  repairing  and  expanding  present 
fencing  and  signing. 

While  management  efforts  within  the  park  can  reduce  erosion  on  park  lands,  stormwater  runoff  and 
erosion  from  lands  adjacent  to  the  park  may  still  impact  the  park's  aquatic  resources.  Development 
on  adjacent  lands  has  decreased  the  water  holding  capabilities  of  the  watershed  and  thus  increased 
the  water  flow  into  the  park.   This  has  caused  the  scouring  of  park  creeks  and  streams  banks, 
resulting  in  unnatural  sedimentation  in  some  park  waterways.   It  is  essential  that  the  park  continue 
to  work  with  local  and  state  regulatory  and  planning  authorities  to  insure  the  enforcement  of 
erosion  and  sedimentation  regulations  for  adjacent  land  use  changes,  and  improve  stormwater 
management. 


Floodplains 

The  Flood  Plain  Insurance  Rate  Maps  (Federal  Emergency  Management  Agency,  1988,  1991) 
produced  by  the  Federal  Emergency  Management  Agency  (FEMA)  provide  the  only  current  source 
of  floodplain  delineation  information  for  the  park  and  its  environs.  According  to  these  1:12,000 
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scale  maps,  approximately  33  percent,  or  3,061  acres  (1,239  hectares)  of  the  park  is  located  within 
the  100-year  floodplain  (Figure  9).  The  majority  of  these  areas  lie  within  James  City  County. 

This  value  was  calculated  from  data  derived  off  the  current  Flood  Insurance  Rate  Maps  (FIRM). 
The  floodplain  GIS  coverage  developed  for  this  plan  was  used  to  compute  the  acreage  (Figure  9). 
The  reported  value  is  based  on  the  current  GIS  coverage  for  the  park  boundary  and  the  delineated 
100-year  floodplain  digitized  at  1:24,000. 

The  FIRM  data  represents  the  only  available  source  of  information  for  inclusion  in  a  floodplain 
management  plan.    Unfortunately,  the  value  of  this  data  has  come  under  great  scrutiny  nationwide. 
While  the  program  to  develop  these  maps  was  administered  by  FEMA,  the  consulting  firm 
Dewberry  and  Davis  managed  the  quality  control  and  standardization  of  the  data  to  produce  the 
final  products.    The  actual  data  collection  was  the  responsibility  of  the  local  counties  and 
jurisdictions,  where  mapping  and  methodologies  were  not  standardized  or  well  documented.   A 
new  effort  is  underway  to  transfer  the  current  FIRM  maps  to  digital  format.    The  Virginia 
Department  of  Environmental  Quality  has  been  contracted  by  FEMA  to  manage  the  quality  control 
according  to  FEMA  guidelines.   At  this  time  it  is  not  known  if  the  digital  data  will  improve  on 
some  of  the  original  problems  with  the  map  products. 


Groundwater  Eesources 

Groundwater  recharges  through  precipitation  and  seepage  through  overlying  confining  units. 
Natural  groundwater  quality  is  a  function  of/ the.  chemical  weathering  process  of  sediments  as 
precipitation  percolates  through  ijth£  confining  untts.::^  an&qiiifet  system.   As  might  be  expected 
then,  natural  groundwater  water  levels  tend  toifluctuite-iseasofiallyit's  a  result  of  precipitation. 
Along  the  coastal  plain  of  Virginia,  the  dissolution  of  calcite  through  the  decomposition  of  shell 
material  in  the  confining  units  results  in  high  concentrations  of  calcium  and  bicarbonate  in  the 
groundwater.   The  reduction  of  ferric  iron  in  anaerobic  water  to  dissolved  ferrous  iron  produces 
high  iron  concentrations  (Richardson  and  Brockman,  1992).   This  produces  a  groundwater 
chemically  characterized  as  hard  water  with  high  iron  concentrations.    Neither  is  a  threat  to  human 
health,  but  in  some  areas,  particularly  in  eastern  York  County,  the  water  is  undesirable  for 
drinking. 

While  no  one  study  has  specifically  addressed  the  groundwater  resources  within  the  park,  several 
reports  by  the  U.S.  Geological  Survey  (USGS)  have  provided  information  on  both  the  regional 
hydrogeology,  and  to  a  lesser  degree,  the  water  quality  of  the  shallow  water  aquifer  systems  within 
James  City  County  and  York  County  (Harsh,  1980;  Brockman  and  Richardson,  1992;  Richardson 
and  Brockman,  1992). 

In  York  County  there  are  three  shallow  (<  200  feet  in  depth)  aquifer  systems:  the  Columbia 
(upper),  the  Cornwallis  Cave  (middle),  and  the  Yorktown-Eastover  (lower).   The  lower  Yorktown- 
Eastover  aquifer  is  the  only  source  currently  used  as  a  domestic  water  supply  to  areas  not  serviced 
by  municipal  water  suppliers.   The  thickness  of  the  Yorktown-Eastover  aquifer  ranges  from  40  feet 
to  100  feet,  with  yields  not  exceeding  10  gallons  per  minute  (Brockman  and  Richardson,  1992). 
Aquifers  underlying  the  shallow  water  system  have  chloride  concentrations  which  exceed  the  EPA's 
Secondary  Maximum  Contaminant  Level  of  250  mg/1,  and  are  therefore  not  suitable  for 
consumption. 
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Richardson  and  Brockman  (1992)  report  that  water  quality  degradation  from  man-made  sources  is 
localized  and  not  (regionally)  apparent.   However,  the  introduction  of  pollutants  through  septic- 
system  effluent,  fertilizers,  pesticide  use,  and  road  salting  are  all  potential  groundwater 
contaminants.   To  date,  water  quality  monitoring  at  well  sites  in  the  York  County  area  indicate  that 
nitrogen  and  phosphorous  concentrations  are  near  or  below  detection  levels,  and  that  human 
activities  are  not  posing  a  significant  threat  to  groundwater  quality  at  this  time.   However, 
saltwater  intrusion  into  groundwater  supplies  is  a  possibility  if  industrial  or  commercial  water 
withdrawals  causes  a  profound  reduction  in  water  levels. 

Recent  groundwater  management  and  monitoring  efforts  within  York  County  are  limited.   The 
county-wide  dependence  on  the  Newport  News  Waterworks  has  reduced  the  interest  in  active 
groundwater  resource  management  by  the  local  governments.  Therefore,  little  information 
regarding  trends  in  groundwater  withdrawals,  groundwater  quality,  or  future  demands  in  York 
County  are  available. 

The  James  City  County  Service  Authority  (JCSA)  maintains  a  system  of  water  supply  and 
groundwater  monitoring  wells  throughout  James  City  County.   Chemical  analyses  are  done  every 
three  year^hy:  analyzing  a  sjppl&  from  a  source.^!  the  confluence-o&m^uits  from  aUs0jHJ|iie 
system  w|lls.  ifherefore  linfted  groundwater  qualify  data  are  available  i"om  individual  swells. 
Water  qu|hty  d&ta  from  newfwlfls  that  have  re||j&jj|.  come  on  hneprelavailable,  but  th|  number  of 
parameteJsstesfed  is  hmitedslb 

Harsh  (1980)  provides  the  most  recent .comprehensive  evaluation  of  groundwater  resources  for 
James  City  County,  which  include!  Jamestown  JslaM,    F£ur::p#nci|?al  aquifers  serve  this  area. 
The  uppermost  aquifer,  known  as  the i  Quaternary  Aquifer  is  available  for  small  water  supplies. 
This  aquifer,  while  small,  is  also  important  because  it  serves  as  the  source  for  recharge  to  the 
underlying  aquifer  systems.   The  Quaternary  aquifer  is  located  about  40  feet  below  the  ground 
surface  and  ranges  in  thickness  from  10  feet  to  70  feet.   Therefore  this  aquifer  is  subject  to 
pollution  from  septic  systems  as  well  as  fertilizer  and  pesticide  runoff  from  residential  and 
agricultural  areas. 

The  park,  in  cooperation,  with  researchers  from  the  Virginia  Institute  of  Marine  Science 
(Maclntyre  and  Libelo,  1993)  have  undertaken  a  study  to  investigate  the  effects  of  adjacent  urban 
and  agricultural  development  on  the  shallow  groundwater  and  selected  surface  water  resources  of 
the  park.   Two  quarters  of  sampling  for  this  one  year  study  have  been  completed.   Initial  testing 
indicates  potential  local  sources  of  groundwater  contamination  from  nitrate  and  ammonia  at  several 
sites  near  Jamestown  Island,  Williamsburg,  and  Yorktown.   Salinity  and  phosphate  concentrations 
were  low  or  below  detectable  levels  (  Libelo  and  Maclntyre,  1993). 

Below  the  Quaternary  Aquifer,  the  Yorktown  and  the  Eocene-Paleocene  aquifers  comprise  the 
middle  hydrologic  units.   The  Yorktown  Aquifer  supplies  water  for  domestic  uses  in  Williamsburg 
and  Norge,  and  has  an  estimated  water  store  of  45  to  100  billion  gallons.   The  Eocene-Paleocene 
Aquifer  has  slightly  less  groundwater  stored  (35  to  90  billion  gallons),  and  supplies  water  to 
domestic  wells  from  Jamestown  to  the  Chickahominy  River. 

The  Cretaceous  Aquifer  is  the  lowest  unit  in  the  aquifer  system,  but  also  the  most  productive  and 
extensive.  Estimated  maximum  amounts  of  groundwater  in  storage  range  between  545  and  1,050 
billion  gallons.  In  1978,  total  pumpage  was  estimated  to  be  7  million  gallons/day  (Harsh,  1980). 
Primary  withdrawal  from  this  aquifer  is  from  municipalities  and  industrial  users.   Overall  water 
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quality  in  this  aquifer  is  considered  good,  though  sodium  and  bicarbonate  concentrations  are 
slightly  elevated  (Harsh,  1980). 

A  search  for  additional  sources  of  information  pertaining  to  the  groundwater  resources  in  and 
around  the  park  was  undertaken  in  1991.  While  some  additional  site  specific  information  was 
found,  it  was  not  in  a  form  that  could  provide  a  more  up-to-date  assessment  of  the  status  of  water 
resources  in  the  vicinity  of  the  park.  While  the  Department  of  Environmental  Quality  (DEQ)  office 
in  Virginia  Beach  serves  as  a  clearing  house  for  much  of  the  data  collection  conducted  at  the  state 
and  local  level,  no  automated  database  exists  to  allow  for  rapid  retrieval  or  efficient  updating  of  the 
records. 

Perhaps  the  biggest  obstacle  in  the  consolidation  of  the  data  researched  is  the  fact  that  there  is  no 
standard  reference  guidelines  for  water  resources  data.    For  example,  Virginia  Department  of 
Environmental  Quality,  the  U.  S.  Geological  Survey,  James  County  Service  Authority,  and  the 
Virginia  Department  of  Health  all  maintain  potentially  relevant  databases  of  varying  sizes. 
However,  each  agency  uses  a  different  indexing  system,  making  it  extremely  difficult  to  locate  site 
locations  from  system  to  system. 

In  summapS:;:while  regiona^jhydjogeologic  information  for  the  Y'wMamp"  Peninsula^pmlable, 
local  infofmatiljn  relating  to  the  potential  impact!  °l  water  withdraf/al:i.uj§on  park  res%ur|esis  not 
readily  a#ulabl|.  If"  j£Jk  '  I 


Water  Uses 

There  are  no  large  consumptive  uses  of  water  1v1thih: the  parkf  Water  for  park  operations,  visitor 
use,  and  maintenance  activities  are  generally  supplied  by  the  surrounding  municipalities.  However, 

The  park  receives  most  of  its  public  drinking  water  from  the  Newport  News  Waterworks,  City  of 
Williamsburg,  and  James  City  County  Public  Service  Authority.   The  park  operates  public  water 
supplies,  from  well  water,  at  the  Jamestown  Island  Visitor  Center  and  the  Glasshouse. 

The  Yorktown  National  Cemetery  and  residence  is  served  by  a  septic  tank.   All  other  sites  receive 
sewage  treatment  from  the  Hampton  Roads  Sanitation  District  and  James  City  County  Public 
Service  Authority. 

Maintenance  of  natural  flow  patterns  and  hydroperiod  are  important  for  sustaining  the  water-related 
resource  features  in  the  park  as  well  as  enhancing  the  recreational  and  aesthetic  qualities  of  the 
park.   The  streams  and  ponds  within  the  park,  as  well  as  the  waters  of  the  York  and  James  rivers 
are  all  important  in  sustaining  these  resource  values.  In  addition,  freshwater  in  shallow  aquifers  is 
locally  important  for  the  maintenance  of  nontidal  wetlands  and  ponds  within  the  park. 

The  quantity  of  water  necessary  to  support  these  features  is  not  currently  understood.   Management 
of  water  resources  to  support  these  features  will  require  more  information  on  the  hydrology  of  the 
park  area  and  coordination  with  local  and  state  management  programs  in  the  surrounding  area. 
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Status  of  Water  Rights 

Legal  aspects  of  water  rights  in  Virginia  are  based  on  British  common  law  precedents  as  modified 
by  State  law  and  interpreted  by  the  courts  since  the  time  of  settlement.   In  Virginia,  this  manifests 
itself  through  the  doctrine  of  riparian  water  rights.   The  riparian  doctrine  defines  water  rights 
primarily  by  ownership  of  contiguous  land  adjacent  to  the  water  resource,  and  secondarily  by  the 
type  of  utilization.   Since  the  Federal  government  owns  the  land  within  the  park,  the  National  Park 
Service  has  rights  to  surface  and  subsurface  water  within  the  boundaries  of  the  park.   Riparian 
water  rights  are  limited  to  reasonable  use  and  must  be  utilized  on  lands  that  are  adjacent  to  the 
water  source. 

Recent  modifications  to  Virginia  water  law  include  permit  requirements  for  all  surface  water  use  in 
designated  surface  water  management  areas  (Virginia  State  Water  Control  Law  (as  amended)  and 
for  groundwater  use  exceeding  300,000  gallons  per  month  per  well  in  designated  groundwater 
management  areas  (Virginia  Groundwater  Management  Act  of  1992).   At  present,  there  are  no 
designated  surface  water  management  areas  in  the  state.   However,  the  counties  containing  Colonial 
National  Historical  Park  (including  York  County,  James  City  County,  and  Surry  County)  have 
been  designated  groundwater  management  areas.   Permitting  regulations  provide  for  public  notice, 
opportunist  comment  an&dj&ermination  of  jejjuired  mitigatio&p^g^onse  to  pro^§ed::|water 
development.  % 


At  this  tdhefthere  are  no  outstanding  water  rights  issiies  requinngspafk  management  cetisideration. 
However,  cooperation  with  the  Virginia  Department  of  Environmental  Quality  is  encouraged  to 
assure  that  future  water  development,  issues  within  the  region  do  not  adversely  affect  park  water 
related  resources.  I   1  U\     /      J  /    \A  /!. 


Underground  Storage  Tanks 

Colonial  National  Historical  Park  maintains  a  number  of  underground  storage  tanks  (USTs)  in 
order  to  support  park  operations  and  maintenance  activities.  A  1991  survey  revealed  30  known 
USTs  within  the  park,  including  26  used  to  store  fuel  oil  and  4  used  to  store  gasoline.    In  1991, 
the  park  tested  all  of  these  tanks  in  accordance  with  state  UST  regulations.   While  all  tanks  passed 
the  testing,  the  park  replaced  USTs  at  the  visitor  centers  (2),  maintenance  facilities  (2)(fueling 
areas),  ranger  office  (1),  and  selected  park  residences  (4)  (Personal  communications,  Roy  Bigelow, 
Colonial  NHP,  1993).    A  leak  was  discovered  during  the  UST  replacement  operation  at  the 
Yorktown  Visitor  Center  (1992).    A  site  characterization  study  was  conducted  at  this  site  and  soil 
and  groundwater  samples  were  tested  over  a  one  year  period  under  the  guidance  of  the  Virginia 
State  Water  Control  Board.  No  contamination  of  soils  or  groundwater  was  found  (Personal 
Communications,  Roy  Bigelow,  Colonial  NHP). 

The  park  also  removed  two  inactive  50  gallon  generator  fuel  oil  tanks  at  College  and  Mill  Creeks 
formerly  used  to  power  navigational  lights.   Also,  five  fuel  oil  tanks  were  removed  from  residences 
and  replaced  with  heat  pumps  or  natural  gas  systems.   Over  the  next  six  years  17  additional  USTs 
will  be  removed  in  the  park  and  replaced  with  natural  gas  systems. 


35 


External  Spills  and  Leaks 

Over  the  past  several  years,  there  have  been  periodic  fuel  oil  and  sewerage  spills  and  leaks  from 
outside  of  the  park  which  have  contaminated  park  waters.   All  spills  and  leaks  have  been 
investigated  by  Virginia  Department  of  Environmental  Quality  (or  its  predecessor  -  the  Virginia 
Water  Control  Board). 

A  series  of  fuel  spills  and  leaks,  and  one  sewerage  spill  entered  Papermill  Creek  and  an  unnamed 
creek  from  buildings  owned  by  Colonial  Williamsburg  adjacent  to  the  park.    Shallow  groundwater 
monitoring  wells,  as  well  as  surface  observation  points  have  been  used  to  locate  and  monitor  the 
sources  of  the  leaking  USTs  at  bus  maintenance  facility.   No  long-term  impacts  have  been 
observed.   Colonial  Williamsburg  has  taken  the  appropriate  corrective  actions  including  spill 
mitigation,  tank  replacement,  and  follow-up  monitoring.  In  addition,  Colonial  Williamsburg  is 
currently  working  to  replace  the  use  of  fuel  oil  with  natural  gas  where  feasible. 

A  major  spill  involving  approximately  4500  gallons  of  heating  fuel  entered  Papermill  Creek  from 
the  adjacent  National  Center  for  State  Courts,  in  1991.   No  long-term  impacts  to  park  resources 
from  this  spill  have  been  observed.  However,  the  National  Center  for  State  Courts  has  replaced 
fuel  oil  W:#h:::natural  gas  sery^G&xm  order  to  elimmate  any  future  pcojbkms. 

An  additional  pjetroleum-relatedileak,  in  1991,  JfQj*|a  York  Coun|f  sewerage  pumping  Station 
entered  idieafcltun  Creek,  iaihe  Yorktown  unilof  thipark.   The  pioblem  was  correctdik  promptly, 
and  no  long-term  damage  to  park  resources  was  observed.   New  procedures  have  been 
implemented  by  York  County  in  order  to  reduce  the  probability  of  repeat  episodes. 

Two  known  sewerage  line  breaks';  in "1991  and  1993, "from  Hampton  Roads  Sanitation  Authority 
are  reported  to  have  entered  park  and  public  waters  along  the  James  River.   While  the  breaks  were 
repaired  promptly,  the  Virginia  Department  of  Health  temporarily  suspended  commercial 
shellfishing  in  the  vicinity  of  the  sewerage  line  breaks. 


External  Hazardous  Waste  Disposal  Sites 

The  park  is  adjacent  to  several  hazardous  waste  materials  disposal  sites  belonging  to  the 
Commonwealth  of  Virginia  and  the  U.S.  Navy.    Extensive  site  investigations  have  been  conducted 
on  all  these  properties  under  the  Resource  Conservation  and  Recovery  Act  (RCRA),  the 
Comprehensive  Environmental  Response,  Compensation  and  Liability  Act  (CERCLA),  and  the 
Superfund  Amendments  Reauthorization  Act  (SARA)  of  1986.   The  Department  of  Defense,  and 
the  U.S.  Navy,  have  developed  programs  similar  to  the  U.S.  Environmental  Protection  Agency's 
managed  superfund  programs.   The  park  sits  on  the  U.S.  Navy  Technical  Review  Committees  for 
these  sites,  while  communicating  directly  with  the  Commonwealth  of  Virginia's  manager  of 
investigations  and  clean-up. 


Commonwealth  of  Virginia  Emergency  Fuel  Storage  Facility  (Cheatham  Annex) 

The  Commonwealth  of  Virginia  currently  owns  a  435-acre  fuel  storage  facility  located  in  western 
York  County  adjacent  to  the  Colonial  Parkway.   The  site,  known  as  Commonwealth  of  Virginia 
Emergency  Fuel  Storage  Facility  (CVEFSF),  was  formerly  owned  and  operated  by  the  U.S.  Navy. 
This  site  lies  within  the  Kings  Creek  sub-basin,  which  drains  through  the  park  into  the  York  River. 
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This  facility  contains  23  two-million  gallon  underground  storage  tanks  which  have  stored  various 
petroleum  products  including   No.  2  fuel  oil,  kerosene,  gasoline,  oil,  and  various  special  Navy  and 
aviation  fuels.    A  site  investigation  has  been  conducted  over  the  past  several  years  and  a 
remediation  study  proposal  prepared  (Commonwealth  of  Virginia,  1990b).   While  the  site  is  neither 
on  the  Superfund  list  nor  the  National  Pollution  List  (NPL),  the  Commonwealth  of  Virginia  is 
negotiating  with  EPA  and  the  U.S.  Army  Corps  of  Engineers  regarding  final  site  remediation. 
Remediation  activities  to  date  have  included  removal  of  all  known  PCB  materials,  equipment,  and 
numerous  small  PCB  stains  from  the  soil  and  concrete  pads.    As  well  contracts  have  been  initiated 
to  remove  petroleum  sludge  from  pits  and  contaminated  water  and  soil  from  the  site.    Cleaning  of 
contaminants  from  the  storage  tanks  themselves,  has  not  yet  begun. 

Off-site  wells  located  to  the  west  of  the  facility  are  currently  being  monitored  by  the  York  County 
Health  Department.   To  date,  neither  on-site  nor  off-site  monitoring  wells  have  indicated  significant 
groundwater  contamination  (Commonwealth  of  Virginia,  1990b).   Currently,  outflow  from  the  site 
is  being  monitored  on  both  a  monthly  and  quarterly  basis  by  the  Virginia  Department  of 
Environmental  Quality  for  a  number  of  petroleum-associated  inorganic  and  organic  constituents. 

Additional  on-site  monitoring  has  been  undertaken  at  the  CVEFSF  site  of  surface  waters  and 
sediments,:  Qfjthe  on-site  pond*  Additional  downs&eam  monitonngo^water,  sedimenls^ajijdjshellfish 
are  currently  p%nned.  \  §        i  £     | 


U.S.  Navy  Yorktown  Fuel  Depot 


The  Yorktown  Naval  Fuel  Depojt  ijs  located'  adjacent  |p  Worrhley,£0nd  in  the  Yorktown  Unit  of  the 
park.    Soils,  surface  water,  and  groundwater  assesshients  of  the  sludge  farm  area  detected  slightly 
elevated  petroleum  hydrocarbon  concentrations.   The  terrain  of  the  area  grades  away  from  the  park 
and  no  migration  into  the  adjacent  Wormley  Pond  or  Creek  has  been  detected  (U.S.  Navy,  1992). 
Removal  of  several  feet  of  contaminated  soils  at  the  sludge  farm  area  is  going  through  final 
approval  process. 

Interim  actions  for  a  previously  detected  oil  plume  from  an  underground  storage  tank  has  included 
the  pumping  from  a  groundwater  testing  well  of  any  petroleum  hydrocarbon  concentration  free 
product.    Over  the  past  year  (1993-94)  no  additional  free  petroleum  product  has  been  recovered. 
Additional  groundwater  testing  is  planned  to  ascertain  if  the  plume  has  spread  or  confirm  that 
recovery  has  been  successful.   In  another  area  of  the  depot  petroleum  hydrocarbon  concentration 
free  product  is  also  being  recovered  from  an  underground  plume.   The  Navy  is  currently  designing 
remediation  solutions  for  this  site.    No  off-site  migration  has  been  detected. 


U.S.  Navy  Yorktown  Naval  Weapons  Station  (NWS) 

The  Yorktown  Naval  Weapons  Station  is  a  10,624  acre  (4,300  hectare)  site  bounded  by  1-64  and 
the  Colonial  Parkway.  Investigations  at  the  NWS  have  previously  identified  16  sites  which  have 
been  utilized  for  hazardous  waste  disposal  as  far  back  as  1925  (U.S.  Navy,  1993a).   All  sixteen 
sites  are  located  upstream  from  the  Colonial  Parkway  or  adjacent  to  the  Yorktown  unit  of  the  park. 
The  entire  station  has  been  added  to  the  National  Pollution  List  under  CERCLA.    An  additional  19 
sites  have  been  targeted  for  preliminary  assessment. 
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Site  12,  approximately  4  acres  (1.6  hectares),  bounds  Ballard  Creek  which  is  within  the  Yorktown 
unit  of  the  park.    Initial  investigations  at  this  site  indicate  that  further  assessment  is  necessary  (U.S. 
Navy,  1993a).  This  assessment  will  be  conducted  following  the  standard  remedial  investigation  and 
feasibility  site  program  of  the  U.S.  Navy. 

Biological  sampling  of  sites  upstream  from  the  Colonial  Parkway  has  indicated  that 
bioaccumulation  has  not  occurred  in  the  fish  and  shellfish  populations  of  Lee  Pond,  Roosevelt 
Pond,  Indian  Field  Creek,  and  Felgates  Creek  at  levels  high  enough  to  pose  a  significant  human 
health  risk  to  the  individuals  who  consumer  or  harvest  finfish  and  shellfish  from  these  waters  (U.S. 
Navy,  1993a). 

A  draft  Master  Project  Plan  along  with  selected  site  plans  have  been  developed  for  review, 
approval,  and  implementation  as  the  next  phase  of  the  remedial  investigation/feasibility  study  (U.S. 
Navy,  1993b). 
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CHAPTER  4.   AQUATIC  BIOLOGICAL  RESOURCES  AND  HABITATS 


Introduction 

The  aquatic  biological  resources  of  Colonial  NHP  include  a  wide  variety  of  birds,  fish,  mammals, 
aquatic  invertebrates,  plants,  and  wetlands  typical  of  the  mid- Atlantic  Coastal  Plain.    None  of  these 
resources  are  limited  to  the  park  lands,  but  park  lands  provide  important  habitat  areas  within  the 
larger  geographic  area.    The  park  contains  significant  aquatic  habitats  within  the  tidal  mesohaline 
systems  found  along  the  shores  of  the  York  and  James  rivers  and  in  most  of  the  tidal  creeks  to 
those  rivers.    In  addition,  freshwater  streams  and  ponds  in  the  Yorktown  unit  and  along  the 
Colonial  Parkway  support  a  number  of  freshwater  aquatic  communities. 

While  none  of  these  aquatic  communities  are  unique  within  the  larger  geographic  area,  several 
areas  have  been  identified  as  critical  habitats  by  the  Virginia  Department  of  Conservation  and 
Recreation,  Division  of  Natural  Heritage.   These  areas  contain  rare,  threatened,  and  endangered 
(RTE)  species.  Also,  the  U.S.  Fish  and  Wildlife  Service  (USFWS)  has  identified  areas  within  the 
park  that  are  utilized  as  nurseries  for  important  commercial  and  recreational  sport  fishery  species. 


Protection  of  tHiese  aquatic  cfmmjnities  is  also  uftrjiortant  because  tie  park  provides  *mi§ue  i 
opportunities  ft$r  public  observation,  education Jajadlrecreational  fishing.   The  roadwaysfand  access 
areas  thrdfoghotit  the  park  afford  bpportunitiesstor  ck&e  examinatidbof  wetlands  and  wdierfowl,  as 
well  as  opportunities  for  swimming,  fishing,  and  shellfishing.   Many  locations  along  the  23  mile 
Colonial  parkway,  Jamestown  Island. and  Yorktown  tour  roads,,  and  Yorktown  waterfront  are 
heavily  utilized  by  the  public  fof  observation,  rekxition/educakig'ti  and  fishing. 

There  are  four  types  of  factors  affecting  the  aquatic  biological  resources  of  the  park.    These  include 
the  natural  processes  of  climate  change,  which  could  affect  the  hydrology  by  both  altering  the 
amount  of  water  moving  through  the  park  uplands  and  influencing  the  level  of  tidal  waters  along 
the  shorelines.  Climate  change,  being  a  "global-scale"  issue,  is  obviously  beyond  the  control  of 
park  managers.  However,  local  processes,  such  as  water  quality  management,  erosion  and 
sedimentation  control,  and  public  use  may  also  affect  the  aquatic  resources.  Clearly  defined 
management  objectives,  adequate  planning,  and  good  local  coordination  are  essential  in  identifying 
and  resolving  the  water  resources  issues  influenced  by  these  local  processes. 

Flora 

National  Park  Service  records  report  that  593  species  of  vascular  plants  from  98  families  and  352 
genera  have  been  identified  within  the  boundaries  of  the  park  (National  Park  Service,  1986b). 
Predominant  vegetation  types  within  the  park  include  approximately  5,540  acres  (2,242  hectares)  of 
forest  (including  about  734  acres  of  forested  wetlands),  approximately  1,744  acres  (706  hectares)  of 
tidal  and  non-tidal  emergent  (herbaceous)  wetlands,  and  approximately  1,119  acres  (453  hectares) 
of  open  fields.    An  important  function  of  the  park  flora  is  to  screen  the  park  from  outside  urban 
intrusions  and  enhance  its  aesthetic  environment. 

Three  types  of  forests  grow  on  park  lands.   These  include  the  pine,  mixed  pine  and  hardwood,  and 
hardwood  forest  types.    Loblolly  (Pinus  taeda)  and  Virginia  (Pinus  virginiana)  are  the  dominant 
pine  species.    A  number  of  hardwood  species  exist  in  both  the  wet  and  dry  areas  of  the  park.    The 
dry  species  include  tulip  poplar  (Liriodendron  tulipifera),  white  oak  (Quercus  alba),  willow  oak 
(Quercus  phellos),  black  cherry  {Prunus  serotina),  red  oak  (Quercus  rubra)  and  hickory  (Carya 
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tomentosa).   Hardwood  species  found  in  the  wet  or  poorly  drained  soils  include  sweet  gum 
(Liquidambar  styraciflua) ,  white  ash  (Fraxinus  americana),  red  maple  {Acer  rubrum),  black  walnut 
{Juglans  nigra),  black  gum  (Nyssa  sylvatica),  and  sycamore  (Platanus  occidentalis) . 

Growing  along  with  the  dominant  overstory  species  are  the  plants  of  the  understory  which 
contribute  to  the  diversity  of  park  flora.   These  species  include  bedstraw  (Galium  aparine),  hairy 
hawkweed  (Hieracium  florentinum) ,  hay-scented  fern  (Dennstaedtia  punctilobula),  lady  fern 
(Athyrium  asplenioides) ,  adder's  tongue  (Botrychium  ophioglossum),  poison  ivy  (Toxicodendron 
radicans),  and  holly  (Ilex  opaca).   In  addition  to  providing  habitat  for  park  animals,  local  flora  also 
contributes  to  the  beauty  of  the  area  which  visitors  to  the  park  enjoy.   Some  of  these  flowering 
species  are  dogwood  (Cornus  florida),  redbud  (Cercis  canadensis),  paper  mulberry  (Broussonetia 
papyrifera),  scotch-broom  (Cytisus  scoparious)  and  the  Yorktown  onion  (Allium  ampeloprasum),  a 
species  unique  to  tidewater  Virginia.    Non-native  species  which  have  invaded  much  of  the  park 
include  bamboo  (Arundinaria  gigantea),  Johnson  grass  (Sorghum  halepense),  and  kudzu  (Pueraria 
lobata). 

Each  area  of  the  park  supports  a  different  type  of  vegetation  (Figure  10).   On  Jamestown  Island  are 
pine-oak  forests  in  which  loblolly  pine  is  the  dominant  species.   Extensive  emergent  and  forested 
wetlands:*ai:&:ipund  on  the  Islaad*.;  At  Yorktowa$e#tensive  pine-oak;;i0*e$ts  are  cornnpo^akgig  with 
extensiveffieldsfand  lawn  areps.  Jloblolly  pine  and  various  oaks  ar|  thje  predominate*  sp§cies\ 
There  ariiexterjhve  areas  of  emergent  and  fore$ed*%tlands  on  thefYoVk  River  and  at  \formley 

Pond,     ysxmwtf?  %:%  isssss      sss&s 


Pine-hardwood  forests,  fields,  and.  emergent  and,  forested  wetlands  ...span  the  length  of  the  Colonial 
Parkway.   Pine-hardwood  forests  also  epvef  most  efjthe  jGreentSpifng  property  with  loblolly  pine 
once  again  the  dominant  species.   There  are  several  targe  fields  along  the  road  that  splits  Green 
Spring.    At  Swarm's  Point,  one  finds  forested  wetlands,  upland  forest  of  predominantly  pines  and 
hardwoods,  with  cypress  (Taxodium  distichum)  and  emergent  wetlands  along  the  shoreline.   The 
Cheatham  Pond  area  is  restricted  to  military  use  and  managed  under  a  special  use  permit.   The 
mixed  hardwood-pine  environment  provides  areas  for  military  training,  wildlife  habitats,  and 
recreational  opportunities,  including  fishing,  and  boating.  There  are  also  emergent  and  forested 
wetlands  associated  with  the  pond,  ravines,  and  shoreline. 


Wetlands 

Wetlands  in  the  park  include  forested  freshwater  communities,  emergent  freshwater  communities, 
and  emergent  tidal  communities.    The  park's  GIS  inventory  indicates  that  wetlands  cover 
approximately  27%  of  the  park  lands.   Most  park  wetlands  are  connected  to  larger  adjacent 
wetland  areas.   Most  of  the  rare,  threatened,  and  endangered  species  found  in  the  park  are 
associated  with  one  or  more  of  these  wetland  types.    Estuarine  emergent,  and  palustrine  emergent 
and  forested  wetlands  cover  almost  all  of  Jamestown  Island.   Estuarine  emergent  intertidal  wetlands 
are  found  along  the  James  and  York  river  shorelines  and  adjacent  tributary  creeks,  including 
Felgates,  Indian  Field,  Queen,  Kings,  Papermill,  College,  Mill,  and  Powhatan.    Palustrine 
emergent  and  forested  wetlands  are  associated  with  all  the  non-tidal  streams  in  the  park,  along  with 
certain  sites  of  the  parkway  in  the  Williamsburg  area,  and  at  the  sites  of  freshwater  springs  and 
seeps  particularly  in  the  Yorktown  area.   Jones  Mill,  Cheatham,  Brackens,  and  Wormley  pond  are 
also  home  to  palustrine  emergent  and  forested  wetlands.   Queen's  Creek  is  the  largest  estuarine 
emergent  wetland  system  in  York  County,  and  is  partially  located  inside  the  Cheatham  Pond  area 
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of  the  park.    Yorktown  Creek  and  its  associated  unnamed  creek  are  home  to  a  large  estuarine 
emergent  wetland.   Many  of  the  estuarine  creeks  within  the  park  have  been  identified  as  nurseries 
for  white  perch  (Morone  americana),  striped  bass  (Morone  sazatilis)  and  other  species  of  fish. 
Non-tidal  wetlands  such  as  vernal  pools  or  "seasonal  wetlands"  also  exist  within  the  park;  however, 
these  areas  require  further  study  to  determine  their  correct  delineations. 

The  park  and  surrounding  wetland  types  have  been  inventoried  over  the  last  several  decades.   The 
U.S.  Fish  and  Wildlife  Service  (USFWS)  National  Wetlands  Inventory  (NWI)  program  has 
produced  maps  of  wetlands  at  a  scale  of  1:24,000  based  on  interpretation  of  aerial  photographs, 
which  were  not  ground-truth  verified.   The  Virginia  Institute  of  Marine  Science  (VIMS)  has 
produced  a  detailed  inventory  of  tidal  wetlands,  including  the  park,  as  part  of  a  statewide  inventory 
effort.   The  park  has  funded  a  series  of  projects  to  further  map  park  wetlands  through  cooperative 
projects  with  North  Carolina  State  University  and  the  VIMS.   Detailed  digital  inventories  are  now 
used  in  the  park's  GIS.   The  inventories  are  not  absolute  delineations  of  wetland  boundaries  based 
on  current  federal  delineation  guidelines,  but  they  do  represent  presence  and  absence  at  a  scale 
appropriate  for  planning  efforts.   Virginia  currently  is  working  with  the  USFWS  to  remap  wetlands 
throughout  the  Commonwealth,  with  new  maps  of  the  park  area  expected  to  be  available  in  hard 
copy  and  digital  formats  by  1995. 

As  part  of  this;|lanning  effbft,  existing  inventories  were  compositefl  apJupdated  (Figur£  11).   The 
existing  \|bgetat|bn  and  wetlpdsf survey  for  thej»j$|was  also  reviewed  for  completeness  and 
accuracy IbVIMS  scientists ,*Jissisied  by  graduale:  students  trained  uiwetland  identification? 
conducted  drive  throughs  and  field  expeditions  to  identify  discrepancies  in  the  current  park 
vegetation  survey.   They  were  as.s.isted..by  recent  aerial  photographs  of  the  area,  and  GIS  maps 
produced  by  the  park.    Potential:  cfiserepanfcies  in  tft|.  exiting, yegejtation  survey  were  noted  in 
sixty-nine  forested  and  41  emergent  field  ireas::  "Ground  truthing  exercises  verified  that  of  these 
sites  14  forested  and  5  emergent  areas  were  wetlands  according  to  the  Federal  Manual  for 
Identifying  and  Delineating  Jurisdictional  Wetlands  (Federal  Interagency  Committee  for  Wetland 
Delineation,  1989).   This  information  was  translated  into  a  new  digital  vegetation  coverage  for  use 
in  the  park's  GIS  database. 

There  is  not  sufficient  information  to  develop  an  accurate  assessment  of  the  trends  in  wetland 
resources  through  recent  history.   Qualitative  assessments  suggest  that  the  park  has  experienced  a 
loss  of  tidal  wetlands  (primarily  due  to  natural  processes  such  as  erosion),  while  non-tidal  wetlands 
have  remained  unchanged  over  the  last  several  decades.   This  indicates  that  park  management 
efforts  have  probably  not  resulted  in  significant  losses  of  wetlands,  although  this  can  not  be 
asserted  with  surety.   The  park  is,  however,  now  in  the  position,  with  a  comprehensive  inventory, 
to  commence  a  modest  periodic  remapping  of  wetland  resources.   The  suggested  frequency  is  once 
every  five  years  with  associated  change  analysis  to  document  trends  and  evaluate/update 
management  strategies.   The  park  has  requested  funding  to  conduct  this  remapping  effort  with 
North  Carolina  State  University. 


Fauna 

As  with  vegetation,  Colonial  National  Historical  Park  supports  a  diverse  body  of  wildlife  species. 
Park  officials  have  recorded  the  presence  of  at  least  40  mammals,  225  birds  and  81  reptiles  (CD. 
Rafkind,  Colonial  NHP,  personal  communication).   Common  species  of  mammals  in  the  park 
include  squirrels,  rabbits,  white-tailed  deer,  silver  and  red  fox,  beaver,  raccoons,  muskrat,  and 
opossums.    Small  hawks,  owls,  Canada  geese,  and  other  waterfowl  frequent  the  park,  and  bald 
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eagles  have  been  sighted  in  several  areas.  The  park  is  also  home  to  several  great  blue  heron 
rookeries. 

Park  wetlands  contribute  to  species  diversity  because  they  support  many  of  the  park's  rare  species 
and  serve  as  nurseries  for  many  different  species  of  fish.   Queen  Creek  is  the  largest  marsh  creek 
in  York  County.   Although  there  is  some  disturbance  to  the  creek  upstream,  outside  the  park 
boundaries,  its  path  through  the  park  serves  as  a  major  fish  nursery.   Queen  Creek  and  the  other 
wetland  nurseries  in  the  area  support  young  white  perch,  striped  bass  and  spotted  sea  (Swihart  and 
Spells,  1987). 

In  1987,  a  USFWS  survey  of  the  park's  Yorktown  unit  and  Papermill  Creek  area  of  Williamsburg 
noted  19  species  of  fish  in  those  waters  which  represented  15  genera  and  12  families.   Among  the 
species  cited  were  perch,  sunfish,  bluegill,  large-mouth  bass,  striped  bass,  and  spotted  sea  trout 
(Swihart  and  Spells,  1987). 

In  a  1991  study  the  FWS  collected  baseline  fishery  data  for  the  Back  River  system  in  and  around 
Jamestown  Island  (Swihart  and  Spells,  1992).   The  study  collected  fish  specimens  in  May  and 
October  at  10  different  sites  within  the  Back  River  watershed.   Thirty-six  species  of  fish 
represenjtpgS:I3  families  wej^eollected.   The  results  concluded  thayh&Back  River  pstejas§erved 
as  an  imrjprtant|nursery  groilnd  f<$r  several  impqftaltf  commercial  alid  recreational  fi£he|,  nlmely: 
striped  b|$s  {M§rone  saxatilis),  Atlantic  croake$0i^ropogonias  u§fflhtus),  American  fel 
(Anquill&kmtfiata),  summerlfiourider,  white  p#eh  (M&rone  amen&md),  and  spot  (Leio&omus 
xanthurus).   Freshwater  recreational  fish  such  as  largemouth  bass  (Micropterus  salmoides),  channel 
catfish  (Ictalurus  punctatus),  yellow  perch  (percp  flayesce^y.Qnd  sunfish  were  also  abundant,  yet 
the  salinity  regime  of  the  habitat  pfe&udes/its  viability  asra  rke|Jut|ive  spawning  ground  for 
freshwater  fish. 

No  federal  or  state  listed  rare,  threatened,  or  endangered  species  were  collected  in  either  study. 
Waters  in  and  around  the  park  are  known  to  support  oyster  beds,  crabs,  clams,  crayfish,  perch, 
sunfish,  bluegill,  and  bass. 


Rare,  Threatened  and  Endangered  (RTE)  Species 

Park  officials  are  especially  concerned  with  protecting  any  rare,  threatened  or  endangered  species. 
The  National  Park  Service  contracted  with  the  Virginia  Department  of  Conservation  and 
Recreation,  Division  of  Natural  Heritage  in  1988  to  conduct  a  biological  survey  of  all  the  NPS 
units  in  the  state.   According  to  the  results  of  this  survey,  Colonial  NHP  has  the  second  highest 
number  of  rare,  threatened  and  endangered  species  of  all  the  National  Park  Service  units  in  the 
state  (Commonwealth  of  VA.,  1993) 

The  study  identified  14  natural  heritage  resource  element  occurrences  of  rare  plants,  rare  animals, 
and  significant  natural  communities  within  the  park  (Table  4).   Three  rare  plant  species  were 
identified  in  this  inventory  including:  Parker's  pipewort  (Eriocaulon  parkeri),  small  whorled 
pagonia  (Isotria  medeoloides,  and  Virginia  least  trillium  Tillium  pusillum  var  virginianum.   Five 
rare  animal  species  were  identified  including:  great  blue  heron  (Ardea  herodias)  ,  great  egret 
(Casmerodius  albus),  northern  spring  amphipod  (Gammarus  psuedolimnaeus),  bald  eagle 
(Haliaeutus  leucocepalus) ,  and  least  bittern  Ixobry chits  exilis. 


44 


Also,  the  Division  of  Natural  Heritage  previously  surveyed  the  U.S.  Navy's  Cheatham  Annex  and 
the  adjacent  Cheatham  pond  area  of  the  (Commonwealth  of  Virginia,  1991).   The  survey  found 
that  the  Cheatham  Pond  area  supports  a  wide  variety  of  both  common  and  rare  animals  in  addition 
to  the  rare  plant  communities.   The  survey  noted  8  species  of  turtles  and  15  species  of  amphibians, 
4  of  which  were  salamanders.    The  Division  of  Natural  Heritage  identified  the  marl  ravines  around 
Cheatham  Pond  as  a  prime  habitat  for  rare  plants.   Rare  plants  include  Loesel's  twayblade  (Liparis 
loeselii)  along  the  marl  ravines,  and  mountain  camellia  (Stewartia  ovata)  in  the  mixed  deciduous 
environments  of  Cheatham  Pond.   The  presence  of  these  species  in  the  Cheatham  Pond  area 
indicates  the  importance  of  this  relatively  pristine  environment  for  supporting  state  rare  plant 
species. 

Other  inventories  were  conducted  for  the  surrounding  lands.   The  final  inventory  reports  indicate 
the  importance  of  park  lands  and  areas  adjacent  to  the  park  which  serve  as  habitat  for  these  and 
other  species  (Figure  12).   Important  natural  areas  were  identified  within  and  adjacent  to  the  park 
at  Beaverdam  Creek,  Brackens  Pond,  Cheatham  Pond  ravines,  Cub  Creek,  Jamestown  Island, 
Jones  Mill  Pond,  Powhatan  Creek,  Queen  Creek,  and  Swann's  Point  (Commonwealth  of  VA., 
1989).   The  Division  of  Natural  Heritage  recommended  that  because  of  the  importance  of  these 
areas,  the  park  should  incorporate  the  site  boundaries  and  site  management  recommendations  into 
park  plajis^^hjch  has  beeniidentified  in  the  parfe  General  ManagpaealgPlan.   The^apaSisare 
significant  in  p)art,  due  to  thW  cjirrent  conditionl  |nd  management;.   Therefore,  whinefer  liny 
changes  ffom  cfrrent  conditions  or  practices  arjsaatieipated  by  parfir&nagement,  the  Division  of 
Natural  slieHtafe  should  beelansiflted  for  guidance  aa£k assistance  dkevaluation  of  poten&al  impacts. 
As  a  result,  this  the  Division  of  Natural  Heritage  has  been  contracted  to  create  a  detailed 
monitoring  plan  for  the  above  park  sites. 


Exotic  Species 

The  park  has  numerous  problems  of  exotic  noxious  species  including  Johnson  grass,  Canadian 
thistle  (Carduus  arvensis),  kudzu,  bamboo,  tree  of  heaven  (Ailanthus  altissima)  and  princess  tree 
(Paulonia  tomentosa).   The  park  has  been  working  with  the  State  agricultural  extension  agents,  the 
U.S.  Soil  Conservation  Service,  and  the  Colonial  Soil  and  Water  Conservation  District  to  plan  for 
the  environmentally  (and  economically)  sound  management  of  the  park's  open  fields  (about  1,119 
acres,   452.85  hectares).    Erosion  control,  weed  control,  forestry  practices,  different  mowing 
regimes,  farming,  and  water  quality  have  all  been  examined. 

Also,  the  park  has  been  conducting  a  multi-year  project  with  the  Colonial  Water  and  Conservation 
District  to  study  the  use  of  low  cost  selective  vegetative  management  techniques  to  suppress 
Johnson  grass,  without  the  use  of  herbicides.   Results  to  date  have  shown  a  significant  reduction  in 
Johnson  grass.   These  results  are  based  on  the  monitoring  of  the  park  fields  and  a  special  research 
plot  in  Yorktown. 


Species  of  Special  Interest 

Colonial  NHP  is  the  location  of  several  national  champion  specimen  trees,  including  Devil's 
Walking  Stick  {Aralia  spinosa),  California  privet  (Ligustrum  ovalifolium),  Paper  mulberry 
{Broussonetia papyrifera),  and  Compton  Oak,(Quercus  comptoniae),  and  the  plant,  the  Yorktown 
Onion  (Allium  ampeloprasum) . 
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Table  4,  Natural  Heritage  Resources  in  Colonial  National  Historical  Park 


Scientific  Name 


PLANTS 


Common  Name 


Number  of  Occurrences 


within 
park 


outside 
park 


Carex  lupuliformis 

Eriocaulon  parkeri 

Isotria  medeoloides 

Liparis  loeselii 

Listera  australis 

Malaxis  spicata 

Quercus  shumardii 

Stewartia  ovata 

Tillandsia  usneoides 

Trillium  pusillum  var  virginianum 

UtriculiarTa  fibrosa 


■'■:■¥: 
0 


::::  jg 

:¥:*:S;:¥:¥:¥l::::"' 


false  hop  sedge 

Parker's  pipewort 

small      whorled 

pogonia 

Loesel's  twayblade 

southern  twayblade 

Florida     adder's- 

mouth 

Shumard's  oak 

mountain  camellia 

Spanish  moss 

^ir;|inia     leas| 

trillium 

fibrous  bladderwort 


vXvX-Xv:^ 


1 
1 
1 

0 
0 
0 

1 

0 

1 
1 

0 


ANIMALS 


Ardea  herodias 
Casmerodius  albus 
Gammarus  pseudolimnaeus 
Haliaeutus  leucophalus 
Ixobrychus  exilis 


great  blue  heron 
great  egret 
northern      spring 
amphipod 
bald  eagle 
least  bittern 


COMMUNITIES:  Mid-height  herbaceous 
estuarine  wetland 

TOTAL 


14 
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CHAPTER  5.    SUMMARY  OF  RECOMMENDED  WATER  RESOURCES 

MANAGEMENT  PROGRAM 


Introduction 

The  nature  of  the  water  resources  within  the  park  are  such  that  none  of  them  can  be  managed 
solely  by  consideration  of  features  or  actions  within  the  park  boundaries.   Colonial  NHP  is  spread 
across  the  coastal  plain  landscape  in  a  manner  which  makes  every  part  of  it  an  element  of  some 
hydrologic  system  which  extends  beyond  the  park.    For  this  reason  the  park's  management  efforts 
must  be  focused  on  two  main  objectives.   The  first  is  development  of  a  comprehensive 
understanding  of  the  structure,  function  and  condition  of  its  hydrologic  systems.    The  second  is 
effective  coordination  with  programs  managing  activities  outside  of  the  park  but  within  the 
watersheds  which  include  park  resources.    The  first  objective  entails  development  of  an  inventory, 
monitoring  and  research  program  which  can  advance  understanding  and  develop  status  and  trends 
information.   The  second  objective  implies  action  by  park  management  to  use  the  information 
gathered  from  the  above  efforts  to  be  proactive  in  the  protection  of  park  resources.   Park 
management  must  work  closely  with  local,  state,  and  federal  planning  and  regulatory  agencies  to 
insure  ttap^ons  within  tl^pj^k,  and  its  watersheds,  are  compa&bJ&:;W4th  park  goa|§Bapd;:i::?;: 
objectivef.       1  ,1  §  \  I    |  *•     I     * 

Table  5  ssitowstrizes  suggested  water  resourc&Jaanaglment  projeckltatements  developedlas  park  of 
this  planning  process.    Table  6  lists  related  project  statements  from  the  current  park  resource 
management  plan  (NPS,  1993b).  ...The  related  project  statements  contain  components  dealing  with 
research,  inventory,  monitoring!  mitigation^  protection,  arid  mt£r£retation  of  the  aquatic 
environment  of  the  park.   The  project  statements'  and*  recommended  actions  are  based  on  the  need 
to  fulfill  park  management  goals  and  objectives. 


Overview  of  Existing  Activities 

Colonial  National  Historical  Park  was  originally  established  "for  the  preservation  of  the  historical 
structures  and  the  remains  thereof  for  the  benefit  and  enjoyment  of  the  people".    Through 
emphasis  on  the  environment  during  the  1970's  and  1980's,  park  management  has  recognized  the 
need  to  understand  and  protect  its  significant  natural  resources.   This  new  emphasis  has  included 
numerous  activities  over  the  past  ten  years  that  have  developed  an  understanding  of  the  importance 
of  the  extensive  aquatic  resources  of  the  park  and  their  interrelationship  to  the  surrounding 
environment.    Some  park  operational  base  funding,  along  with  significant  special  programmatic 
funding  and  technical  support,  has  been  used  to  implement  monitoring  and  research  projects  related 
to  the  natural  environment  of  the  park. 

Some  time  ago,  the  park,  developed  an  inventory  of  shoreline  erosion  problems.   Some  research  on 
shoreline  erosion  control  structures  has  been  undertaken  by  state  and  federal  researchers.   Also,  the 
park  is  working  with  federal,  state,  local,  and  private  organizations  dealing  with  hazardous 
materials  spills  and  waste  site  mitigation  from  adjacent  lands  that  may  impact  or  have  impacted  on 
park  resources.   Additional  information  on  park  aquatic  habitats  and  adjacent  environments  has 
been  developed  through  the  U.S.  Navy's  remedial  investigation  of  hazardous  waste  sites  adjacent  to 
the  park,  and  along  the  Yorktown  section  of  the  parkway  (U.S.  Navy,  1994). 
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Table  5,  Water  Resource  Project  Statements 


COLO-I-007.000 
COLO-N-601.100 
COLO-N-60 1.201 
COLO-N-60 1.302 

COLO-N-60 1.303 

COLO-N-601.401 
COLO-N-60 1.402 
COLO-N-60 1.501 

COLO-N-60 1.502 

COLO-N-60 1.503 

COLO-N-60 1.504 

iiiiiiiniiiii,,  : 


ADJACENT  LAND  USE  PROTECTION  ACTIVITIES 

GROUNDWATER  MONITORING 

STATE  REGULATORY  PROCESS/PERMIT  REVIEW 

ESTABLISHING  LAND  SUBSIDENCE/CLIMATE  CHANGE 

BASELINE 

INVENTORY  &  SITE  ASSESSMENT  OF  DRAINAGE  RELATED 

PROBLEMS 

DEVELOPMENT  OF  GEOLOGICAL  MAPS 

SHALLOW  AQUIFER  DELINEATION 

INVENTORY  AND  MONITORING  -  SPRINGS,  SEEPS, 

EPHEMERAL  STREAMS,  AND  USTs 

DETERMINATION  OF  THE  FUNCTIONS  &  VALUES  OF  PARK 

WETLAND  ENVIRONMENTS 

SURFACE  WATER  QUALITY  TRENDS  MONITORING/  RISK 

ASSESSMENT 

SHORELINE  STABILITY/EROSION  MONITORING 


Tabic  6,  Related  Pfeoject  Stateralnts' 


?;  ■'■: 


COLO-I-00 1.000 
COLO-I-004.000 
COLO-I-004.100 

COLO-I-004.200 
COLO-I-006.000 
COLO-I-009.000 

COLO-I-013.000 
COLO-I-015.000 
COLO-N-60 1.000 
COLO-N-602.000 
COLO-N-603.000 

COLO-N-604.000 

COLO-N-606.000 

COLO-N-608.000 
COLO-N-609.000 


DEVELOP  AND  MANAGE  GEOGRAPHIC  INFORMATION  SYSTEM 

MANAGEMENT  OE.P ARK  GROUNDS,  FIELDS,  TRAILS 

OPEN:  FIELDS  ^ANAGjIyiEIsfT  pJaAiNG  AND 

IMPLEMENTATION 

PARK  GROUNDS,  FIELDS,  TRAILS  EROSION  CONTROL 

RESOURCE  PROTECTION  ACTIVITIES 

MANAGEMENT  OF  RIGHTS-OF-WAY  PERMITS  AND  SPECIAL 

PARK  USES 

DEVELOP  FORESTRY  MANAGEMENT  PLAN 

HAZARDOUS  MATERIALS  PLANNING  -TOXICS,  OIL  SPILLS 

WATER  RESOURCE  MANAGEMENT  PLANNING 

RTE  MONITORING,  MITIGATION 

DEVELOP  AND  IMPLEMENT  COMPREHENSIVE  LONG  TERM 

ENVIRONMENTAL  MONITORING  PROGRAM 

MANAGEMENT  OF  NATURAL  RESOURCE  MANAGEMENT 

PROGRAM 

DEVELOP  INTERPRETATIVE  EXHIBITS,  HANDOUTS,  SLIDE 

PROGRAMS 

FAUNA  INVENTORY  AND  MONITORING 

FLORA  INVENTORY  AND  MONITORING 


Maintenance  operation  changes  have  been  implemented  for  open  fields  and  the  Yorktown  Bluff  to 
improve  vegetation  management  and  reduce  erosion  and  sedimentation  problems.   The  park  has 
participated  in  adjacent  land  use  issues,  planning,  and  proposals  to  lessen  or  eliminate  potential 
impacts  to  park  resources.   In  the  management  of  the  numerous  rights-of-ways  crossing  the  park, 
management  has  insured  that  environmental  review,  compliance,  and  mitigation  has  been 
thoroughly  followed.    The  park  monitors  its  public  water  supplies  conducting  regular  coliform 
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testing,  and  more  detailed  testing  in  cooperation  with  the  Virginia  Department  of  Health  and 
Virginia  Department  of  Environmental  Quality.   Through  the  underground  storage  tank  regulations 
(UST)  the  park  has  taken  aggressive  actions  to  test  and  where  appropriate  remove  and  upgrade 
UST's. 

Research  activities  involving  external  academic/state/federal  cooperators  within  the  park  has 
included  neotropical  bird  surveys,  limited  flora  and  fauna  surveys,  and  fisheries  surveys,  along 
with  the  recording  of  baseline  water  information.    Also,  a  regional  groundwater  nutrient  input 
study  involved  the  Ringfield  park  area  as  a  control  site.     Other  research  has  developed  information 
on  the  geological  formation  and  environmental  changes  of  Jamestown  Island. 

Currently  a  project  is  being  undertaken,  through  a  cooperative  agreement,  to  characterize  the 
potential  impacts  to  the  shallow  groundwater  aquifer  from  adjacent  urban  and  agricultural  land  use 
activities.   Other  groundwater  activities  conducted  by  state  and  federal  agencies  has  involved 
monitoring  groundwater  level  changes  and  limited  chemistry  in  selected  areas  of  the  park,  as  part 
of  larger  regional  studies  for  York  County  and  the  coastal  plain  of  Virginia.   Also,  a  more  detailed 
geologic  survey  and  mapping  of  the  park  and  region  is  continuing  by  the  Virginia  State  Geologist 
Office. 

Rare,  thrfatenelf,  and  endan|eredj(RTE)  species  and  associated  hat§tat£  Have  been  ident§fieJ  for  the 
park  and  |urroi|tiding  lands. ffTlff  park  has  contiaG&il  with  the  Virginia  DCR,  Division pf  Natural 
HentageJ&scteiv elop  a  mor&Jetailed  monitonnisplans&ar  the  RTEWIaPark  and  adjacent* JisFEs  are 
closely  associated  with  the  aquatic  environment.   Park  employees  and  volunteers  have  been 
recording  wildlife  observations.  ... 

Probably  the  most  important  inveritofy  projecfthe  park  .has  initiated  is  the  development  of  a  park 
based  geographic  information  system  (GIS).   This  has  produced  the  first  parkwide  overview  of  the 
natural  and  cultural  resources  including:  vegetation  cover,  wetlands,  shoreline  and  drainage 
hydrology,  floodplains,  watersheds  and  sub-basins,  soils,  geology,  adjacent  land  use  zoning,  and 
Chesapeake  Bay  regulatory  areas.   The  FY94  budget  has  added  a  full-time  GIS  specialist  position. 
This  will  be  invaluable  as  the  GIS  enters  its  next  phase,  involving  expanded  and  more  detailed 
inventory  and  monitoring,  applications,  modelling,  and  overall  information  management. 

Currently  the  park  has  only  2  FTE's  devoted  to  natural  resource  management  and  GIS.   What  has 
been  accomplished  has  involved  temporary  and  volunteer  employees,  cooperative  cost-sharing 
agreements,  and  technical  support  from  local,  state,  academic,  NPS,  and  federal  personnel. 
Natural  resource  management  activities  have  been  accomplished  using  numerous  "soft"  funding 
bases,  along  with  free  technical  and  cost-sharing  assistance.   The  park  has  received  excellent 
support  through  regional  science  and  resource  management,  and  the  WASO-Water  Resources 
Division  (WRD).   The  park  continues  to  pursue  special  programmatic  "soft"  funding  to  accomplish 
the  objectives  outlined  in  the  Resource  Management  Plan  (NPS,  1993b)  and  associated  action 
plans,  including  this  Water  Resource  Management  Plan.   Currently  there  is  only  sufficient  funding 
to  pay  the  salaries  of  the  GIS  and  Natural  Resource  Management  position,  along  with  very  limited 
support  activities.    The  FY95  budget  has  proposed  an  increase  to  the  natural  resource  management 
base  to  support  GIS  and  inventory  and  monitoring  activities.   Technical  assistance  to  address  the 
design  of  surveys  of  drainage  related  problems  and  a  multi-agency  regional  shallow  aquifer  study 
has  been  requested  from  WRD.   Also,  cost  share  funding  has  been  requested  to  expand  the  park's 
GIS  with  a  new  five-year  resurvey  of  vegetation,  including  wetlands,  along  with  an  expanded 
adjacent  land  use  coverage.   Technical  assistance  and  funding  for  the  development  of  a  parkwide 
hazardous  materials  spill  plan  has  been  requested  from  the  WASO-Environmental  Compliance 
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office.    Additional  funding  from  Regional  Science  has  been  sought  to  complete  the  inventory  of 
fisheries  for  park  waters  along  the  parkway  and  in  Wormley  Pond. 

The  recommended  management  activities  discussed  below  are  part  of  an  overall  programmatic 
approach  to  natural  resources  management. 


Inventory  and  Monitoring 

There  are  two  elements  to  the  aquatic  inventory  and  monitoring  program  recommended  for 
Colonial  NHP.    The  first  is  establishment  of  park  and  cooperative  programs  to  document  the 
quantity  and  quality  of  groundwater  (COLO-N-60 1.402,  601.100)  and  surface  waters  (COLO-N- 
601.503)  in  and  adjacent  to  the  park.   Colonial  NHP  should  undertake,  in  cooperation  with  other 
local,  state,  and  federal  agencies  the  design  and  implementation  of  sampling  programs  which  will 
record  the  amounts  of  water  flowing  through  the  park  and  which  will  track  the  changing  character 
of  those  waters  (COLO-N-601.402,  601.501,  601.100).   There  are  a  number  of  opportunities  to 
coordinate  with  existing  monitoring  programs,  but  in  every  case,  meeting  the  park  objectives  will 
require  modifying  sampling  locations  or  enhancing  compositing  of  data.   The  routine  data 
collectio^llorts  should  als^mejude  a  commitment  to  periodic  up^ates:so:f  biotic  invejtt^jes:; 
(COLO-r|-602!|00,  608.00qjandJ09.000).   To  be  able  to  deal  effectively  with  condrnf  ablut 
drainage  lelatepf  problems  ailFlBfacent  land  use!pral|ices  the  park  will  need  to  undertake  an 
inventory^l©|::cirrent  probleni;x(CJ©LO-N-6Ol^l03  a*l&: 007.000). 

All  projects  and  programs  proposed  need  toansure  that  appropriate  GIS  related  databases  are 
developed  so  that  the  information  developed  can^e^|^ecpve^|ri^ged  and  used.   A  more 
complete  picture  of  the  aquatic  ehvirorirnerit  iii;  and  influencing  the' park,  will  require  the  continued 
expansion  of  the  hydrological,  biological,  environmental,  and  regulatory  databases  in  the  park's 
GIS  (COLO-I-00 1.00). 


Research 

In  order  to  achieve  its  management  objectives,  Colonial  NHP  needs  to  know  considerably  more 
than  is  currently  available  about  the  structure  and  function  of  its  hydrologic  systems  and  water 
dependent  environments.   This  will  require  a  commitment  to  basic  descriptive  studies  to  define  the 
extent  and  behavior  of  shallow  groundwater  systems  in  the  park  (COLO-N-601.402),  and  geology 
(COLO-N-601.401).   In  addition  to  the  groundwater  resources,  park  managers  will  need  additional 
information  about  the  relationships  between  the  park  and  adjacent  land  use  practices  and  water 
quality  impacts  (COLO-I-007.000,  1-015.000,  N-601.303,  601.503),  resource  risks  in  the 
floodplains,  wetland  functions  (COLO-N-60 1.502),  and  shoreline  processes  (COLO-N-60 1.504). 
Each  of  these  elements  is  important  to  the  long  term  management  planning  and  protection  of  park 
resources.  Knowledge  about  each  of  these  elements  will  also  contribute  significantly  to  the  ability 
of  the  park  to  influence  management  of  lands  outside  the  park  by  increasing  understanding  of 
potential  impacts  on  park  resources. 

The  water  resources  of  Colonial  NHP  also  provide  some  excellent  opportunities  for  long  term  basic 
research.   The  conservation  objectives  of  the  park  produce  an  area  which  is  relatively  free  of 
unplanned  and/or  uncontrolled  impacts  on  natural  systems.   This  type  of  management  results  in 
systems  which  are  very  useful  for  analyzing  the  effects  of  processes  such  as  climate  change.    In 
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many  cases  these  research  efforts  can  contribute  to  overall  understanding  of  park  systems,  without 
being  specifically  targeted  on  park  management  issues  (COLO-N-60 1.302). 


Protection,  Management  and  Mitigation 

There  are  a  few  current  conditions  in  aquatic  resources  of  COLO  which  require  mitigation  or 
treatment.   There  are  problems  associated  with  drainage,  which  need  to  be  corrected  by  the  park 
acting  independently  or  in  cooperation  with  adjacent  jurisdictions  (COLO-N-60 1.303.   There  are 
localized  impacts  on  aquatic  resources  associated  with  park  maintenance  practices  and  public  use, 
but  none  appear  to  be  of  more  than  local  significance  (1-004.000).  Cumulative  impacts  do  not 
appear  to  be  significant  but  need  to  be  investigated.   A  more  comprehensive  approach  to  vegetation 
management  including  an  overall  forestry  management  plan  can  help  insure  that  the  cumulative 
impacts  of  park  practices  does  not  impact  upon  the  aquatic  resources  of  the  park  (COLO-I- 
013.000).     Many  of  these  impacts  are  direct  consequences  of  supporting  educational  and 
recreational  pursuits  of  the  visiting  public.   Others  are  due  to  impacts  from  neighboring  land 
practices  including  the  discharge  of  pollutants  into  local  streams  or  past  practices  that  have 
developed  into  hazardous  waste  sites  needing  investigation  and  possible  clean-up  (COLO-I-006.000, 
I-015.C 


Another  |iemer|  in  the  propfslif  program  invo||gs.:J|onitonng  of  local,  state  and  federal  regulatory 
programslssl&tne  park  is  toJecome  effective  ifisrepreSenting  its  interests  to  programs  sw&ieh 
manage  land  disturbing  activities  which  may  impact  park  resources,  it  must  become  a  regular 
participant  in  the  regulatory  review  process  (COLO-N-60 1. 20.1,  1-007.000).    Two  things  are 
required  for  success.   First,  the  ipaH^must ,become,:fjil.ly  infokniediabout  the  mechanics  of  the 
programs  and  about  the  appropriate  technical  ififbrrnatioh.   Secondf  the  park  staff  must  commit  the 
time  to  review  all  the  relevant  planning  documents,  permit  applications,  identifying  and 
commenting  on  those  with  significant  potential  impacts. 

Education  and  Administration 

An  important  element  to  the  success  of  park  resource  management  activities  is  the  development  of 
well-thought  out,  and  publicly  reviewed  action  plans,  such  as  this  water  resource  management  plan. 
The  NPS  has  always  recognized  the  critical  importance  of  environmental  education.   Informing  the 
visiting  and  general  public  will  not  only  gain  needed  support  for  park  programs,  but  hopefully, 
provide  an  informed  public  the  opportunity  to  participate  in  protecting  the  natural  resources  of  the 
park,  the  Chesapeake  Bay  and  nation  (COLO-N-606.000).  The  protection  and  programs  of  the  park 
are  tied  to  problems  of  air  and  water  pollution,  biodiversity,  and  erosion  and  sedimentation 
problems. 

The  overall  success  of  any  of  these  activities  requires  the  development  of  a  comprehensive  long- 
term  environmental  monitoring  program  as  proposed  in  COLO-N-603.000.    The  park  does  not 
envision  a  large  permanent  staff,  but  rather,  the  development  of  cooperative  and  interagency 
agreements,  contracts,  and  graduate  student  cooperative  education  programs  to  meet  its  research, 
and  inventory  and  monitoring  needs  (COLO-N-604.000).    This  will  allow  the  park  to  take 
advantage  of  the  many  related  Chesapeake  Bay  related  initiatives  that  are  currently  on-going.    A 
position  to  coordinate  overall  field  related  activities  dealing  with  research,  and  inventory  and 
monitoring  is  proposed  along  with  a  part-time  cooperative  education  graduate  student.   Also, 
additional  funding  would  allow  for  the  hiring  of  seasonal  employees. 
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CHAPTER  6.   WATER  RESOURCES  PROJECT  STATEMENTS 


1         J 


1      ^ 


,!•       :•'■  1 
/        -::.v.v:v. 
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PROJECT  STATEMENT  NUMBER:  COLO-I-007 

PROJECT  TITLE:        Adjacent  Land  Use  Protection  Activities 

SERVICEWIDE  ISSUE  CODE:  N16  TITLE:       Visual  and  Biological  Impacts  of 

Urbanization  and  Other  Near-Park 
Development  on  Park  Resources 

SERVICEWIDE  ISSUE  CODE:  Nil    TITLE:   Water  Quality  -  Ext. 

PROBLEM  STATEMENT 

Colonial  National  Historical  Park  is  located  in  an  area  undergoing  steady  urbanization,  and  private 
property  along  the  park  boundary  is  increasingly  being  converted  from  undeveloped  land  to 
residential  subdivision  or  commercial  use.   Changes  in  land  use  patterns  near  the  boundary  are 
starting  to  have  an  adverse  impact  on  scenic  quality,  with  even  greater  threats  emerging.    Also,  this 
growing  population  near  the  park  results  in  increased  pressure  from  recreational  use  of  park  lands, 
as  other  available  open  space  in  the  area  disappears.   As  development  occurs  along  the  park 
boundary^Jthe^e  is  also  mcr^se^spiHover  actiyitv^into  the  park,  m^ludmg  adverse  ipgMBfih  as 
mcreasedfstorriiwater  runoff |erosJon,  the  dumpijglpf  refuse,  bounfary  eTicroachmerfr  b|  adjoining 
landowners,  illegal  burning, pf&|al  camping  anjsfjjjs,  and  illegal  hunting.   Recreational  walking, 
cycling  aMshctf seback  use  o&the  park  originating  frdb  adjacent  residential  areas  resuk*lb*creation 
of  unplanned  trails,  which  in  turn  have  adverse  impacts  on  natural  and  cultural  resources. 

Since  the  water  resources  within  the  park  are  iargeJyjpart?  of  -watersheds  which  extend  beyond  the 
park  boundaries,  maintenance  and  conservation  tjif  pa¥k  resources  insignificantly  influenced  by 
activities  external  to  the  park.   The  quantity  of  surface  and  groundwaters  in  the  park  is  subject  to 
greatest  change  in  areas  where  adjacent  land  use  is  undergoing  or  susceptible  to  the  greatest 
change.   The  east  end  of  the  park,  including  the  Yorktown  Battlefield  and  the  Colonial  Parkway 
along  the  York  River,  is  not  at  significant  risk  currently  because  adjacent  lands  are  primarily 
owned  and  managed  by  Newport  News  Water  Works  and  the  U.S.  Navy.    Significant  changes  in 
land  use  patterns  on  these  areas  is  not  anticipated,  and  much  of  the  land  is  maintained  in  a  forested 
condition.   The  west  end  of  the  park,  including  the  parkway  route  from  Queen's  Lake  westward 
through  Williamsburg  and  on  to  Jamestown  Island,  is  at  significantly  greater  risk  due  to 
development  of  surrounding  lands.   Conversion  of  lands  from  forested  or  agricultural  use  to  more 
intensive  uses  increases  the  potential  for  alteration  of  the  surface  water  flows  and  groundwater 
levels.   These  changes  have  produced  detrimental  impacts  on  the  natural  and  cultural  resources 
within  the  park. 

Additional  water-related  management  actions  resulting  from  adjacent  land  use  activity  (including 
increased  storm  water  runoff,  increased  erosion  and  sedimentation,  and  increased  risk  of 
contamination  from  discharges  of  fuels,  sewage,  chemicals  and  other  pollutants)  are  addressed  in 
project  statements  rights-of-ways  COLO-I-009,  hazardous  materials  COLO-I-015,  water  planning 
COLO-N-601.0,  groundwater  monitoring  COLO-N-601.1,  permit  review  COLO-N-60 1.201, 
drainage  related  problems  COLO-N-60 1.303,  and  surface  water  monitoring  COLO-N-60 1.503. 

RECOMMENDED  ACTION 

Effective  pursuit  of  park  management  objectives  requires  effective  coordination  with  local  and  state 
regulatory  and  planning  programs  which  address  land  use  within  watersheds  containing  park 
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resources.    Those  watersheds  with  significant  potential  for  change  in  land  uses  and  significant  park 
resources  should  be  targeted  for  further  analysis.   These  analyses  should  compare  park 
management  objectives  with  potential  impacts  from  development.   This  can  be  assisted  by  utilizing 
information  now  included  or  being  entered  into  the  park's  GIS  system. 

At  the  present  time,  land  use  is  directed  by  the  comprehensive  plans  of  York  and  James  City 
counties  and  the  city  of  Williamsburg.   Critical  local  programs  also  include  the  state/local 
Chesapeake  Bay  Preservation  Act  regulations.    The  comprehensive  plans  address  the  types  of 
development  which  will  be  considered  in  various  watershed  areas  and  the  Chesapeake  Bay 
Preservation  Act  regulations  address  development  restrictions  within  certain  portions  of  those 
watersheds.   These  plans  have  been  researched  and  documented  as  part  of  the  Water  Resource 
Management  Plan  (Appendix  3).    After  an  evaluation  of  these  plans,  a  strategy  should  be  designed 
which  provides  for  monitoring  of  development  in  selected  areas  of  the  watershed,  opportunity  to 
coordinate  the  park's  resource  management  needs  with  the  localities,  and  to  review  and  comment 
on  local  jurisdictions'  comprehensive  plans  and  guidelines  for  proposed  projects  within  the 
watersheds.   The  objective  should  be  identification  of  development  options  which  will  minimize 
adverse  impacts  on  park  resources.   Subsequent  to  this  analysis,  which  should  be  reconsidered 
periodically,  park  staff  needs  to  monitor  development  proposals  continuously  and  maintain 
coordination  with  local  authoj«toe|  to  ensure  consideration  of  park^bJeeJlves  in  all  pejm^tmg 
decisions!        1  I  £  %  I    *  *  I     I     1 


The  parks&sGlS  is  being  uselko  develop  a  devMopatifa.  lands  application,  to  understandihose 
adjacent  land  use  areas  facing  the  greatest  threat  to  the  park's  natural,  cultural,  and  aesthetic 
integrity.    Also,  the  GIS  has  recorded.. adjacent. critical  hab/tatsas  delineated  by  the  Virginia 
Department  of  Natural  Heritage!  Ipigital  GiS  coverages  for  :soas,4fjd  drainages  and  adjacent  land 
use  zoning  has  been  created.  The  park  is  converting  from  the  adjacent  jurisdictions  land  use 
ownership  records  for  entering  into  the  park's  GIS.   The  information  gained  from  this  monitoring 
effort  will  provide  additional  information  upon  which  the  park  can  build  a  sound  and  proactive 
cooperative  management  program  with  neighboring  counties  to  protect  the  full  spectrum  of  both 
NPS  and  local  citizen  objectives  and  values. 

In  addition  to  the  GIS  efforts,  park  management  regularly  attends  planning  commission  and  Board 
of  Supervisors  meetings  of  the  surrounding  counties.   This  regular  contact  provides  an  avenue  for 
information  exchange  that  is  beneficial  to  all  parties.   This  effort  is  critical  to  the  identification  of 
major  issues  and  assists  in  soliciting  cooperation  by  all  possible  concerns  that  may  be  held  by  local, 
state,  and  federal  governments  and  citizens.   Park,  local,  and  regional  needs  are  identified,  and  a 
consensus  developed. 

Also,  additional  directed  patrols  are  needed  on  a  regular  basis  along  the  park  boundary  to  detect 
encroachment  and  other  adverse  impacts.   Increased  contacts  with  adjacent  property  owners  to 
educate  residents  concerning  park  values  and  regulations  are  needed.    Such  educational  programs 
can  also  be  conducted  through  various  property  owner  associations  in  some  adjoining 
neighborhoods,  or  through  an  existing  county  newsletter.   These  efforts  will  be  conducted  as 
staffing  permits,  but  effective  actions  for  this  project  will  require  additional  personnel.    Existing 
cooperative  efforts  with  other  federal,  state  and  local  government  agencies  concerning  land  use 
planning,  storm  water  management,  and  erosion  and  sedimentation  control  will  continue.   This 
project  is  closely  tied  to  the  need  for  a  complete  survey  of  the  park  boundary,  which  is  identified 
in  project  statement  COLO-I-024. 
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Also,  a  minimum  of  1  FTE  per  year  is  needed  to  conduct  analysis  of  current  adjacent  land  use 
activities,  the  effectiveness  of  adjacent  land  use  plans,  review  and  comment  on  different  proposals, 
evaluate  the  results  of  existing  monitoring  programs,  developing  and  maintain  regular  contacts  with 
local  planning  and  regulatory  agencies,  and  the  incorporation  of  this  adjacent  land-use  information 
into  the  park's  GIS  system. 

COMPLIANCE 

This  project  is  categorically  excluded  since  it  involves  research  and  monitoring  only. 
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PROJECT  STATEMENT  NUMBER:   COLO-N-601.1 

PROJECT  TITLE:        Groundwater  Monitoring 

SERVICEWIDE  ISSUE  CODE:  N20      TITLE:  Lack  of  Basic  Data 

SERVICEWIDE  ISSUE  CODE:  Nil       TITLE:  Degradation  of  Park  Water  Quality 

Due  to  External  Activities 

PROBLEM  STATEMENT: 

The  park  lands  are  surrounded  by  the  James  and  York  Rivers,  which  are  part  of  the  greater 
Chesapeake  Bay  watershed,  the  largest  estuary  in  the  world.   Over  40  miles  of  the  James  and  York 
River  shoreline  are  adjacent  to  the  park.   Also,  there  are  24  miles  of  streams  in  the  park.   Over 
2,482  acres  of  (27%  of  park  acreage)  wetlands  have  been  delineated  in  the  park  so  far.   Extensive 
wetlands  surround  the  park.   The  second  highest  number  of  rare,  threatened,  and  endangered 
species,  of  National  Park  System  units  in  Virginia,  are  found  in  Colonial  NHP. 

The  park's  surrounding  communities  are  experiencing  rapid  urban  growth.   The  information  on 
impacts  sQlsparJc  water  quality M)4 i  wetlands  is  limbed.   The  park  i%6Qoperation  with^^Qgnter  for 
Managenjbnt  arid  Policy,  Vilginiallnstitute  of  Mafi|e  Science,  has  |een  developing  I  wJterl 
resource  panagiement  plan  tfliif^elop  a  compressive  approach  tdfpafk  water  quality,  fesearch, 
monitorragiisaria"  management*  Park  actions  aj&beingiclosely  coorJinated  with  other  federal,  state, 
local  and  university  research,  monitoring  and  mitigation  activities  as  part  of  the  greater  Chesapeake 
Bay  Initiative.   The  plan  and  this,  project  directly  relate  to -the  larger  Chesapeake  Bay  ecosystem 
and  the  various  research,  monit0n|giand  mitigation  programs.  ? 

Groundwater  quality  in  regions  of  the  Colonial  National  Historical  Park  may  be  currently  impacted 
by  neighboring  human  activities,  past  and  present,  which  include:  agriculture,  residential 
development,  and  waste  disposal  in  landfills.   Housing  construction  proximal  to  park  boundaries 
rapidly  increased  in  the  1980s.     More  construction  adjacent  to  the  park  is  now  in  the  planning 
stage,  and  similar  development  with  potential  impacts  on  groundwater  quality  in  the  Park  can  be 
anticipated  in  the  future. . 

As  required  by  federal  and  state  laws  and  regulations,  the  park  has  been  conducting  long-term 
water  quality  monitoring  of  its  drinking  water  systems.   This  monitoring  has  included  organics, 
lead,  and  coliform  testing.   In  conjunction  with  the  Virginia  Department  of  Health,  Water 
Programs,  more  complete  organic  chemical  testing  is  being  conducted.   Also,  the  US  Public  Health 
Service  consultant  for  the  NPS-National  Capital  and  Mid-Atlantic  Regions  makes  regular  visits  and 
inspections  of  the  overall  water  system. 

RECOMMENDED  ACTION: 

The  park  will  continue  with  all  necessary  testing  required  by  the  Safe  Drinking  Water  Act  and  NPS 
regulations  (NPS-82).    A  longer  term  inventory  and  monitoring  protocol  of  park  watersheds  is 
being  developed  with  the  Virginia  Institute  of  Marine  Science.   A  groundwater  study  proposal  has 
been  developed  by  the  Virginia  Institute  of  Marine  Science  and  peered  reviewed  by  the  WASO- 
Water  Resource  Division.    Funding  has  been  approved  and  project  was  initiated  in  July  1993.   This 
research  program  is  designed  to  inventory  existing  groundwater  quality  conditions  on  Colonial 
National  Historical  Park  land  and  to  provide  data  to  permit  investigation  of  possible  correlations 
between  water  quality  and  land  uses  outside  the  park  boundaries.   Groundwater  quality  obtained  in 
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this  program  will  also  provide  baseline  information  that  will  be  necessary  to  identify  and  quantify 
the  human  impacts  on  the  Park  that  now  appear  unavoidable.     This  project  will  aid  in  developing  a 
more  complete  picture  of  water  quality  information  as  part  of  the  larger  Chesapeake  Bay  initiative. 
The  Chesapeake  Bay  initiative  involves  the  EPA,  USFWS,  USNPS,  USDASCS,  and  the  States  of 
Virginia,  Maryland,  Pennsylvania,  and  the  District  of  Columbia  in  a  long  term  monitoring  and 
mitigation  program. 

This  groundwater  sampling  and  chemical  analysis  program  extends  and  compliments  VIMS'  past 
and  present  research  on  groundwater  quality  in  unconfined  aquifers  in  the  park  and  Chesapeake 
Bay  region  of  the  Virginia  coastal  plain.   The  anticipated  cost  is  $42,000  and  .1  FTE. 

COMPLIANCE 

This  project  is  categorically  excluded  since  it  involves  research  only.   However,  to  insure  full 
compliance  and  the  most  professional  product  the  park  will  continue  to  conduct  peer  reviews  of  all 
research  results  and  recommendations.   XXX  clearance  was  received  for  all  groundwater  well 
locations. 


*!&«#■  mm     %*k  ass®      mm  vmm 
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PROJECT  STATEMENT  NUMBER:    COLO-N-60 1.201 

PROJECT  TITLE:        State  Regulatory  Process/Permit  Review 

SERVICEWIDE  ISSUE  CODE:  Nil  TITLE:  Water  Quality  -  Ext 

SERVICEWIDE  ISSUE  CODE:  N13  TITLE:  Water  Rights 

PROBLEM  STATEMENT: 

Although  there  is  no  legal  mechanism  for  Colonial  National  Historical  Park  to  effectively  control 
and  monitor  potential  external  impacts  and  degradation  to  surface  and  groundwater  resources  which 
flow  through  its  landscape,   the  Commonwealth  of  Virginia  does  have  a  regulatory  program  which 
became  effective  in  May  of  1992  that  addresses  both  the  use  of  and  impacts  to  state  waters.   The 
Virginia  Water  Protection  Permit  Program  (VWPP)  regulations  define  "state  waters"  as  "...all 
water,  on  the  surface  and  under  the  ground,  wholly  or  partially  within  or  bordering  the 
Commonwealth  or  within  its  jurisdiction"  (Appendix  3).   The  VWPP  program  regulations  suggest 
that  the  program  is  primarily  focused  on  surface  waters.   The  program  operates  in  conjunction  with 
a  number  of  other  federal  and  state  regulatory  programs.   While  the  VWPP  is  not  a  comprehensive 
regulatojy?!:pr:Qgram,  it  does::::re£j£sent  one  of  thesfaeans  by  which  jth^spaj|k  can  seek  te^pggJts 
interests  fh  wat|r  quantity  aid  qufhty  recognized1  a%d  considered.  | 

Colomak&a&ciftal  HistoncallP^rJ&S:  interest  in>|roundiwater  resources  ^pertains  primarily;^  the 
shallow  aquifer  which  influences  the  health  and  maintenance  of  existing  wetland  resources.   The 
Department  of  Environmental  Quality  (DEQ)  has  the  authority  to  designate  groundwater 
management  areas  for  the  principal  purpose  of  managing  jwithdray/lls.   In  the  coastal  plain  the 
program  operates  only  at  very  small  scalef  cofeflng  extensive  geographic  areas.   The  DEQ  utilizes 
information  derived  from  a  regional  study  of  groundwater  resources  by  the  U.S.  Geologic  Survey 
and  a  model  of  groundwater  aquifer  recharge  and  yield  generated  in  conjunction  with  that  study. 
The  model  addresses  relatively  deep  aquifers  (those  recharged  in  the  Piedmont  region  and  typically 
found  at  depths  of  50  to  1000  feet  in  the  COLO  area)  and  is  therefore  not  particularly  pertinent  to 
the  surficial  wetland  resources  within  the  park.   Nevertheless,  the  authority  to  recognize 
management  areas  and  the  increasing  reliance  on  mathematical  models  for  guidance  in  review 
processes  is  significant. 

In  the  absence  of  other  more  formal  and/or  effective  mechanisms,  participation  in  the  public  review 
and  comment  opportunities  afforded  by  the  VWPP  regulations  constitute  one  mechanism  for  the 
park  to  safeguard  its  interests  in  the  water  resources  in  and  around  the  park.   Effective 
representation  of  the  park  interests  in  groundwater  resources  requires  that  the  park  staff  maintain  a 
current  knowledge  of  these  regulatory  developments  and  the  permit  process,  as  well  as  the  ability 
to  periodically  acquire  the  services  of  hydrologists/modelling  specialists  who  both  understand 
model  capabilities  and  who  can  provide  technical  assistance  in  permit  review. 

RECOMMENDED  ACTION: 

Since  the  VWPP  program  is  new,  all  of  the  mechanics  of  its  operation  are  not  well  developed  at 
this  time.    Nevertheless,  the  NPS  needs  to  become  familiar  with  the  regulations  and  implementation 
procedures  of  the  DEQ  so  that  it  may  participate  effectively  in  the  review  process.   As  the  program 
is  presently  structured,  the  park  staff  will  need  to  undertake  a  continuing  review  of  all  permit 
applications  submitted  for  activities  within  the  park  watersheds.   The  review  of  these  applications 
should  occur  from  the  perspective  of  potential  impacts  on  quantity  or  quality  of  waters  in  the  park. 
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Preliminary  coordination  with  DEQ  staff  will  ensure  that  park  input  to  the  review  process  is 
structured  for  maximum  value. 

In  addition  to  the  continuing  review  of  permits,  the  park  staff,  in  conjunction  with  the  National 
Park  Service's  Water  Resources  Division  and  appropriate  contractors  should  undertake  periodic 
evaluations  of  the  technical  information  available  to  provide  rationales  for  its  comments  to  the 
VWPP  program.   These  evaluations  should  identify  the  types  of  projects  which  pose  the  greatest 
threat  and  the  nature/significance  of  the  potential  impacts  on  park  resources.    This  will  enable  the 
park  to  submit  technically  supported  comments  and  recommendations,  enhancing  its  impact  on  the 
review  process. 

An  initial  evaluation  of  the  technical  considerations  of  the  specific  hydrologic  issues,  the 
regulatory /permitting  process  and  park  specific  focus  issues  is  expected  to  cost  approximately  $ 
20,000  -  $25,000.  It  is  recommended  that  this  evaluation  be  conducted  externally  by  an  appropriate 
cooperator/consultant.  A  periodic  review  and  update  of  program  effectiveness  should  be  considered 
every  three  to  five  years. 

When  fully  implemented,  the  technical  consultation  and  permit  review  will  require  the  equivalent  of 
0.2  FTEip^.::.pf  park  and/Qr^Wgaler  Resources  Division  staff  time:<H:WJaite  the  numbet::aiid::?«::::i; 
complexify  of  tijie  permit  rev|ews|s  likely  to  varf  ffom  year  to  yeaf ,  the&e  activitieslcarfbel 
expected  |o  continue  for  the  foreseeable  future. MmttM.. 

COMPLIANCE 

This  project  is  categorically  excluded  -since'  it  invol.yjs  reseafchf  andmotionng  only. 
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PROJECT  STATEMENT  NUMBER:    COLO-N-60 1.302 

PROJECT  TITLE:       Establishing  Land  Subsidence/Climate  Change  Baseline 

SERVICEWIDE  ISSUE  CODE:  N20  TITLE:  Lack  of  Basic  Data 

PROBLEM  STATEMENT: 

Relative  sea  level  in  the  vicinity  of  Colonial  NHP  has  been  rising  as  a  result  of  land  subsidence  and 
increasing  volumes  of  sea  water  for  the  past  18,000  years  or  more.   The  recent  rate  of  change  is 
generally  estimated  to  be  approximately  one  foot  per  century,  although  local  rates  are  sometimes 
higher  in  the  mid-Atlantic  region.   While  these  changes  are  gradual,  they  have  the  potential  to 
affect  some  of  the  water  resources  of  the  park  earlier  than  other  areas  because  of  the  comparatively 
low  elevations  typical  of  much  of  the  park  lands.   Climate  change  may  accelerate  the  rate  of  sea 
level  rise  and  it  may  also  result  in  alteration  of  the  amount  of  annual  rainfall  in  the  region.   While 
all  of  these  changes  are  subject  to  considerable  scientific  debate  at  present,  the  potential  risks  for 
park  resources  need  to  be  considered  in  development  of  management  plans.   Increased  inundation 
and  increased  rainfall  may  lead  to  changes  in  the  character  of  biotic  communities  along  the  park's 
surface  watercourses.   Saluajtoesjnay  increase  :al§ng  tidal  reaches>1::Ejco^on  may  mGcea&£,a-long 
both  inlaid  wa%r  courses  ar|l  alojig  exposed  tidgt  Shores.   If  grouridwater  levels  nsl,  nfntilal 
wetland  afeas  r|ay  expand.  Pip  none  of  thesj*cbj|iges  can  be  pipfilted  with  certaintj  at  present, 
monitonngsthe  status  and  trefcds  ofsboth  resources  andsrelevant  parameters  such  as  relative  sea 
level  are  critical  for  development  of  long-term  management  strategies  in  support  of  the  park's 
conservation  and  interpretive  goals. 

RECOMMENDED  ACTION:    M  ^  /     *~"  "X 

There  is  no  alteration  of  management  practices  which  is  practical  or  prudent  in  response  to  these 
processes  at  the  current  time.    Nevertheless,  establishing  baseline  conditions  and  monitoring  change 
from  the  perspective  of  developing  appropriate  management  strategies  is  prudent.   Colonial 
National  Historical  Park  should  initiate  cooperative  efforts  to  monitor  local  sea  level  and  climate 
parameters  in  order  to  develop  trends  assessments  in  support  of  management  planning.   The  park 
should  undertake  initial  risk  assessments  for  water  resources  based  on  the  currently  available 
predictions  for  changes  in  sea  level,  temperature,  rainfall  and  storm  occurrence.   The  initial 
assessment  will  develop  ranges  of  potential  impacts  which  can  be  subsequently  narrowed  as  trend 
information  becomes  available  from  monitoring  efforts. 

Establishment  of  basic  sea  level  and  climate  monitoring  programs  can  probably  be  most  efficiently 
accomplished  by  establishing  cooperative  analytical  efforts  with  academic  and  governmental  entities 
currently  involved  in  monitoring  these  parameters,  (e.g.  the  Virginia  Institute  of  Marine  Science 
for  sea  level,  the  Office  of  the  State  Climatologist  for  climate  parameters).   This  will  require  a 
minimum  of  effort  and  expense. 

COMPLIANCE 

This  project  is  categorically  excluded  since  it  involves  research  only. 
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PROJECT  STATEMENT  NUMBER:     COLO-N-60 1.303 

PROJECT  TITLE:      Inventory  and  Site  Assessment  of  Drainage  Related  Problems 

SERVICEWIDE  ISSUE  CODE:    N20      TITLE:  Lack  of  Basic  Data 

SERVICEWIDE  ISSUE  CODE:    N12      TITLE:  Alteration  of  Natural  Flow  Regimes 

PROBLEM  STATEMENT: 

The  topography  of  Colonial  National  Historical  Park  and  the  surrounding  lands  results  in  many 
small  drainage  channels  arising  on  park  property  or  crossing  park  property  from  adjacent  areas. 
Development  within  the  surrounding  watersheds  has  been  accelerating.   The  implementation  of  the 
Chesapeake  Bay  regulations  in  Virginia,  and  stronger  erosion  and  sedimentation  regulations  and 
enforcement  has  highlighted  problems  both  within  and  especially  from  outside  the  park.   There  is 
sufficient  relief  in  many  areas  of  the  park,  particularly  along  the  parkway,  to  have  created  erosion 
and  sediment  problems  as  stormwater  run-off  is  channeled  from  adjacent  uplands  through  park 
streams  :ap4S:Oaniral  drainag%::gTJJ5!e  surrounding^ujrisdictions  havesbjej&more  aggrespj^w 
enforcemfnt  offerosion  and  |edrm|ntation  regula|io%s,  and  have  be§un|:;tJ  look  at  new  a|prcilches  to 
stormwatlr  management.   Tie^pxk  has  ldentiflldxailiumber  of  problem  areas  onginatin|  outside 
the  parkJkMagfthe  ColomalArkway  at  1-64,  Sapermlll  Creek  andslfewport  Avenue  ars&^etc. 
Similar  problems  also  originate  along  the  Yorktown  tour  road  from  adjacent  development  in  the 
Edgehill  subdivision.  Numerous  additional  minor  drainages-related  ..issues  have  been  identified 
throughout  the  park.   As  problems! have:  been  identified,  the  parkas  tried  to  deal  with  adjacent 
jurisdictions  and  proper  enforcement. 

The  park  has  aggressively  dealt  with  special  use  permittees  related  to  right-of-way  grants,  passing 
through  and/or  adjacent  to  the  park,  to  insure  minimum  impact  during  construction  and 
maintenance.    Some  requests  have  been  denied  or  modified  because  of  potential  impacts  or 
alternative  solutions. 

Also,  the  park  has  been  in  consultation  with  local  jurisdictions  as  they  prepare  stormwater  reviews 
and  new  plans. 

RECOMMENDED  ACTION: 

To  ensure  the  maximum  effectiveness  in  addressing  this  issue,  the  park  needs  to  prepare  a 
comprehensive  inventory  of  erosion  and  sedimentation  problems  within  and  adjacent  to  the  park 
boundary.  This  inventory  would  document  problems  arising  solely  within  the  park,  and  those 
resulting  from  practices  outside  park  boundaries.   In  the  former  case,  application  of  best 
management  practices  (BMPs),  including  the  installation  of  engineering  structures  and  routine 
maintenance  of  existing  and  new  structures,  should  be  undertaken  after  proper  environmental 
review.    In  the  latter  case  coordination  with  local  and  state  jurisdictions  should  be  undertaken  with 
periodic  review  of  local  and  state  erosion  and  sedimentation  control  and  stormwater  management 
regulations. 

Initial  inquires  with  local,  state,  and  federal  authorities  could  not  find  any  applicable  procedures  for 
quantifying  these  type  of  problems.   Therefore,  the  inventory  of  existing  conditions  and 
development  of  management  recommendations  will  require  at  least  a  thorough  research  into 
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possible  applicable  procedures.    Any  procedures  would  then  have  to  be  modified  or  designed,  and 
tested.   Implementation  could  then  proceed  for  a  comprehensive  identification  and  quantification  of 
parkwide  erosion  and  sedimentation  problems.    The  procedure  should  be  compatible  with  the 
park's  GIS. 

It  is  anticipated  that  the  initial  survey  would  require  approximately  0.5  FTE  at  a  cost  of 
approximately  $20,000  (including  support  costs).  An  additional  0.2  FTE  of  park  staff  time  would 
be  required  for  verification  of  this  information  and  entry  into  the  park's  GIS  system.  The 
development  and  implementation  of  BMPs  to  mitigate  problems  identified  in  this  inventory  would 
require  additional  technical  support  and  funding  best  addressed  on  a  project  site  by  project  site 
basis. 

This  project  would  greatly  enhance  project  statements  dealing  with  grounds,  fields,  and  trails 
maintenance  (COLO-I-004.000-.200),  and  adjacent  land  use  protection  activities  (COLO-I- 
007.000).  This  project  is  separate  from  the  shoreline  erosion  project  (COLO-N-60 1.504). 

COMPLIANCE: 

This  projgcjys:  categorical Iyse^Juded  since  it  l&yojves  research  an4KnaS!jjjtoring  only* 
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PROJECT  STATEMENT  NUMBER:    COLO-N-60 1.401 

PROJECT  TITLE:      Development  of  Geological  Maps 

SERVICEWIDE  ISSUE  CODE:  N20  TITLE:  Lack  of  Basic  Data 

PROBLEM  STATEMENT: 

An  understanding  of  surface  and  subsurface  geology  of  lands  in  and  around  Colonial  National 
Historical  Park  is  fundamental  to  understanding  the  unit's  hydrology.   The  topography  and  the 
geologic  framework  controls  the  patterns  and  flow  of  subsurface  water.   The  characteristics  and 
functions  of  the  confining  units  in  aquifer  systems  are  likewise  defined  by  the  geologic  structure. 

Numerous  geologic  studies  have  taken  place  throughout  the  Peninsula  (see  Chapter  3  of  COLOs 
Water  Resources  Management  Plan).  The  most  recent  effort  to  map  the  surface  geology  and 
stratigraphy  of  the  area(  Mixon  et  al.,  1989)  revised  earlier  maps,  but  was  published  at  a 
1:250,000  scale,  which  minimizes  the  effectiveness  of  the  product  for  use  in  hydrologic  studies  and 
park  management  applications.  While  providing  useful  information,  larger  scale  mapping  is 
necessar^irkftrder  to  develQp:Smanagement  optiojj&.for  water-relat&dsissues  including^tQcrawater 
runoff/erlsion %.  sedimentation  lsjues  (COLO-N-601.303),  ground&ater^onitonngitCCfLdk-N- 
60 1.1 00) |  shalll w  water  aqu£feif  delineations  (QliLCikN-60 1.402),  ihcflhe  monitoring  of  springs, 
seeps,  an&sephemeral  strean#:(C©LO-N-601  J&l). 

RECOMMENDED  ACTION: 

/'%      :i'"'v'v  f      ?"%        A  i      /"'%        fi 

:•       J:      ■:■■■■'■■■•:■,  £  .*'     ..£..£.  /         ':*.v''j|:    ,£..,.JV, 

Large  scale  mapping  of  the  surface  geology  of  the  ptfkind  stirrouriding  region  is  being  completed 
by  Dr.  R.  Berquist,  Office  of  State  Geologist,  assigned  to  the  Department  of  Geology,  College  of 
William  and  Mary.     This  will  be  published  at  a  scale  of  1:24,000. 

Mapped  information  will  be  transferred  to  a  digital  record  for  inclusion  in  the  park's  GIS  database. 
It  is  expected  that  the  park  and  surrounding  environs  will  be  digitized  into  the  park's  GIS  through 
the  field  technical  support  center  at  North  Carolina  State  University.   The  availability  of  digital 
data  will  fortify  future  hydrologic  surveys. 

There  is  no  cost  to  the  park  for  mapping  of  geologic  units.   The  cost  to  digitize  the  final  geologic 
maps  will  depend  on  the  extent  of  the  area  digitized.   It  is  anticipated  that  0.2  FTEs  and  $7,000 
will  be  required  to  transfer  the  mapped  data  to  digital  format  for  the  park. 

Compliance:   The  geologic  mapping  has  received  the  necessary  cultural  XXX  clearance. 
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PROJECT  STATEMENT  NUMBER:    COLO-N-60 1.402 

PROJECT  TITLE:         Shallow  Aquifer  Delineation 

SERVICEWIDE  ISSUE  CODE:  N20  TITLE:  Lack  of  Basic  Data 

PROBLEM  STATEMENT: 

Since  Colonial  National  Historical  Park  is  not  hydrologically  isolated  from  any  of  the  surrounding 
areas,  effective  management  of  park  water  resources  generally  requires  coordination  with  local, 
state  and  federal  regulatory  programs  affecting  areas  surrounding  the  park.    In  order  to  be  effective 
in  providing  guidance  and/or  recommendations  to  those  programs,  the  park  must  have  a  much 
better  understanding  of  the  structure  and  functioning  of  the  hydrologic  system  in  which  it  exists. 
While  surface  hydrology  is  reasonably  easy  to  inventory  and  assess,  the  groundwater  resources  of 
the  park  are  more  difficult.   The  nature  and  extent  of  locally  recharged  aquifers  which  are 
important  to  nontidal  wetlands  and  riparian  resources  are  not  currently  understood.   The  two  recent 
USGS  reports  available  on  this  subject  (Brockman  and  Richardson,  1992;  Richardson  and 
Brockman,  1992)  address  only  York  County,  and  must  be  expanded  to  focus  on  all  park  regions. 

Developrfent  d|  this  critical  fnforfnation  requires?  extensive  field  sufvey  Ifforts  to  detine|the! 
shallow  a^uiferf  in  the  areaj'^lltere  is  little  curm^k  available  information  addressing  aquifers 
which  ar&loeafly  recharged^and 'these  are  the:%stemk:of  greatest: significance  to  parksiisources. 

RECOMMENDED  ACTION: 

I  I  "I  ./  A  4±  /  y  4r 

The  delineation  and  characterization  of  shaUo#  aquifers  :in  the  park  and  surrounding  area  is  a 
complex  undertaking  given  the  number  and  extent  of  systems  which  include  portions  of  the  park. 
While  comprehensive  mapping  of  these  systems  should  be  an  ultimate  goal,  the  effort  can 
reasonably  be  divided  into  park  regions,  with  those  regions  under  the  greatest  development 
pressure  receiving  first  priority.   This  includes  the  area  around  Jamestown  Island  and  the  parkway 
east  to  the  Williamsburg  area.   The  Yorktown  Battlefield  and  its  nontidal  wetland  areas  are  a 
logical  second  priority,  with  the  balance  of  the  parkway  a  third  priority.   Even  within  these  general 
priority  areas,  development  pressures  or  funding  opportunities  may  require  selective 
accomplishment  of  the  overall  objective.   This  project  should  be  undertaken  as  a  cooperative 
regional  approach  involving  federal  (USGS),  state  (DEQ,  State  Geologist),  local  (county  and  city 
planning),  and  academic  specialist. 

The  complexity  and  costs  of  these  undertakings  may  vary  significantly,  but  a  preliminary  estimate 
for  a  basic  assessment  of  shallow  aquifers  within  each  of  these  three  general  park  areas  would  cost 
approximately  $200,000  and  require  approximately  2  years  for  completion.  The  solicitation  of  a 
more  thorough  study  design  and  cost  estimate  is  recommended  for  this  project  prior  to  Servicewide 
funding  competition. 

COMPLIANCE 

This  project  will  go  through  peer  review  of  the  proposal  and  research  results,  and  receive  XXX 
clearance. 
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PROJECT  STATEMENT  NUMBER:    COLO-N-601.501 

PROJECT  TITLE:        Inventory  and  Monitoring  -  Springs,  Seeps,  Streams,  and  USTs. 

SERVICEWIDE  ISSUE  CODE:  N20  TITLE:  Lack  of  Basic  Data 

SERVICEWIDE  ISSUE  CODE:  Nil  TITLE:  Water  Quality  -  Ext 

PROBLEM  STATEMENT: 

Colonial  National  Historical  Park  (COLO)  has  accomplished  a  reasonably  complete  and  current 
inventory  of  surface  water  bodies,  wetlands,  and  biota  within  the  park  boundaries.     The  U.S.D.A. 
Soil  Conservation  Service  has  also  mapped  ephemeral  streams  (drainages)  as  part  of  their  soil 
survey.    Missing  from  a  comprehensive  inventory  of  water  resources  in  the  park  is  more 
information  on  the  location  and  behavior  of  springs  and  seeps  and  potential  pollution  threats  to 
these  resources.    Park  staff  has  personal  knowledge  of  the  location  of  most  springs,  seeps,  and 
perennial,  intermittent  water  bodies  courses  in  the  park,  but  this  information  has  not  been 
documented  in  the  park  GIS  data  base.   There  is  also  no  long  term  record,  quantitative  or 
qualitatiy,e*:?oI,the  behavior ::o|::!these  resources. 


The  Virginia  Institute  of  Marine  Sciences  (VINfl^sltpped  most  pap  shorelines  and  perennial 
streams  :ai4*4$00  scale  as  palrt  ofitheir  development?!!  the  park 'skater  Resources  Marlagement 
Plan.   VIMS  was  not  able  to  either  procure  current  aerial  photography  for  Swarm's  Point  shoreline 
and  creeks.    Some  perennial  and  intermittent  streams,  (e.g.;  Papermill  Creek,  and  Yorktown  unit 
creeks)  were  not  discernable  frorn |he imagery  avait'ible. /THepafM, currently  has  these  areas 
mapped  at  a  1:5,000  or  1:24,000  scale  inihe  6lS.  * 

Colonial  NHP  staff  are  aware  of  some  of  the  potential  pollution  threats  to  park  resources  existing 
in  the  region.   These  include  old  disposal  sites  on  the  Naval  Weapons  Station,  leaks  from  the 
Virginia  fuel  depot  on  naval  lands,  nonpoint  source  pollution  arising  from  land  uses  external  to  the 
park,  and  the  location  of  wells  and  various  underground  storage  tanks  (contents  information  also) 
on  park  property.   While  these  threats  are  recognized,  they  are  not  currently  catalogued  in  the  park 
GIS  database  and  no  information  on  specific  types  or  quantities  of  pollutants  emanating  from  the 
various  sources  is  available.   Some  of  these  activities  will  be  reserved  for  later  consideration. 
Beneficial  uses  of  this  project  include  applications  for  inventory  and  monitoring  wetlands,  baseline 
information,  and  detection  of  trends  in  resources  critical  to  the  park  conservation  and  interpretive 
objectives. 

This  project  statement  provides  baseline  information  currently  unavailable  but  required  to  conduct  a 
thorough  investigation,  and  in  part  constitutes  remedial  efforts  to  address  pollution  threats  to  park 
resources. 

RECOMMENDED  ACTION 

Colonial  NHP  should  undertake  an  inventory  of  springs,  seeps,  additional  shorelines  and  streams, 
and  underground  storage  tanks,  wells,  and  septic  fields  on  park  property.    Data  should  be  mapped 
onto  1:24,000  scale  topographic  maps  and  digitized  for  entry  into  the  park's  GIS  database.   The 
inventory  and  GIS  coverage  creation  may  require  additional  aerial  photography,  ground-truthing, 
surveying  using  global  positioning  systems  (GPS),  and  documentation  of  current  knowledge.    The 
project  is  estimated  to  require  .4  FTE  and  approximately  $25,000  over  a  four  month  period. 
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The  mapped  information  should  be  used  as  a  guide  in  conjunction  with  known  potential  pollution 
threats  to  springs,  seeps,  streams,  and  groundwater  quality  throughout  the  park.    This  information 
will  have  application  to  other  project  statements  dealing  with  surface  and  groundwater  (COLO-N- 
601.402,  601.503)  and  adjacent  land  use  activities  (COLO-I-007.000). 

COMPLIANCE 

This  project  is  categorically  excluded  since  it  involves  inventory  and  monitoring  only. 
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PROJECT  STATEMENT  NUMBER:    COLO-N-60 1.502 

PROJECT  TITLE:         Determination  of  the  Functions  &  Values  of  Park  Wetland  Environments 

SERVICEWIDE  ISSUE  CODE:  N20  TITLE:  Lack  of  Basic  Data 

PROBLEM  STATEMENT: 

Colonial  National  Historical  Park  (COLO)  has  completed  an  update  of  its  wetlands  inventory.    The 
park  includes  extensive  tidal  and  nontidal  wetlands  and  managing  these  systems  is  critical  to  the 
park's  resource  management  objectives.    Furthermore,  the  park's  wetlands  are  connected  to  larger 
aquatic  (and  wetland)  environments.   In  addition  to  knowing  the  location  and  type  of  wetlands 
within  the  park,  effective  management  and  compliance  with  state  and  local  regulatory  programs 
will  require  increased  insight  to  the  functions  of  these  systems.    Understanding  the  role  of  wetlands 
within  the  larger  park  system  is  essential  to  planning  for  future  use  and  development  of  park 
resources.   This  information  will  be  particularly  critical  in  areas  where  use  change  is  considered  as 
the  park  continually  reassesses  its  objectives  for  historical  interpretation,  conservation  and  public 
recreatiQn:S::;Bej:ause  wetland&>are::  integral  elements;  in  the  hydrolog^sysjem  of  the  paj^^aiid  its 
surroundfig  erilirons,  modif|catioii  of  hydrology  or. wetland  struct|re  may  result  in  thafgelto 
other  pari  elements.   For  example,  clearing  soilufe^&oded  wetlandffolprovide  more  acdfiirate 
representation^'  of  historic  conditions  may  alteitsurfae&  and  groundwater  conditions  affelfctng 
adjacent  upland  communities  or  surface  water  communities.   Habitat  quality  for  selected  plant  or 
animal  species  may  be  affected  and  local  water. quality  may  be.  impacted.   This  is  not  to  imply  that 
any  change  would  be  detrimental! .  IHbwever,  itwilOje  essential  £61,  the  park  to  appropriately  assess 
all  potential  impacts  in  order  to  satisfy  both  regulatory  concerns  arid  its  own  management 
objectives. 

RECOMMENDED  ACTION: 

The  park  should  undertake  a  project  to  analyze  the  functions/values  of  wetlands  within  its 
boundaries.   The  analysis  should  address  the  multiple  roles  each  wetland  can  play  within  the 
context  of  the  park  setting  (habitat,  water  quality  modifier,  hydrologic  modifier, 
aesthetic/educational,  etc.).   The  objective  should  be  assessment  of  the  individual  and  cumulative 
significance  of  wetlands  within  the  park.   The  assessment  should  use  currently  available  methods 
and  should  summarize  information  in  a  format  which  can  be  used  both  for  planning  and 
interpretive  purposes.   This  should  include  identification  of  hydrologic  conditions  and  requirements 
of  individual  vegetation  assemblages.   This  documentation  will  allow  the  park  to  predict  potential 
impacts  to  wetlands  from  alterations  in  hydrologic  regimes.   Therefore,  there  is  a  strong 
cause/effect  link  between  this  project  statement  and  project  statement  numbers  drainage  problems 
COLO-N-60 1.303  and  inventory  springs,  seeps,  ephemeral  streams  and  ponds  601.501. 

The  existing  inventories  of  wetlands  should  be  used  as  a  foundation  for  change  detection  analysis, 
and  monitoring  should  be  conducted  periodically  on  a  minimum  cycle  of  once  every  five  years. 
More  frequent  monitoring  may  be  necessary  in  park  areas  adjacent  to  urban  expansion  projects 
outside  the  park  where  anthropogenic  alterations  in  hydrology  could  pose  a  threat  to  wetland 
resources.    Similarly,  restoration  of  park  lands  to  historic  states  could  also  constitute  a  change  in 
wetland  conditions,  and  the  monitoring  efforts  should  keep  abreast  of  these  changes.     The 
NOAA's  Coastal  Change  Analysis  Program  (CCAP),  also  referred  to  as  Coastwatch,  provides 
seasonal  coverage  of  landuse  and  landcover  in  the  Bay  region.   These  scenes  have  maximum 
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resolutions  of  30  meters  which  limits  their  utility  in  park  management  applications.    However,  in 
the  absence  of  funding  resources  to  monitor  more  frequently,  CCAP  data  can  provide  gross 
changes  in  regional  vegetation  patterns. 

Given  the  existing  inventories  of  wetlands  and  the  other  information  now  available  in  the  park's 
GIS  data  base,  identification  of  the  functions  and  values  of  wetland  communities  within  the  park 
should  require  approximately  one  year  of  effort,  $45,000,  and  .1  FTE.   The  park  is  requesting 
special  funding  to  conduct  a  five-year  reevaluation  of  the  vegetation  cover  of  the  park,  including 
wetlands.    This  would  be  conducted  under  cooperative  agreement(s)  and  would  entail  interpretation 
of  new  aerial  photography,  and  ground  interpretation.  The  cost  of  this  project  is  expected  to  be 
$55,000  and  .2  FTE.   Regular  inventory  and  monitoring  of  wetlands  will  require  either  additional 
park  staffing  or  a  cooperative  agreement  with  an  academic  institution  for  employment  of  a  graduate 
student.     The  cost  of  this  would  be  approximately  .25  FTE  and  $10,000. 

COMPLIANCE 


This  project  will  receive  peer  review  of  the  proposal  and  research  results, 
procured. 


XXX  clearance  will  be 
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PROJECT  STATEMENT  NUMBER:    COLO-N-60 1.503 

PROJECT  TITLE:         Surface  Water  Quality  Trends  Monitoring/Risk  Assessment 

SERVICEWIDE  ISSUE  CODE:  Nil  TITLE:   Water  Quality -Ext. 

SERVICEWIDE  ISSUE  CODE:  N20  TITLE:    Lack  of  Basic  Data 

PROBLEM  STATEMENT: 

The  quality  of  the  surface  waters  within  and  adjacent  to  Colonial  National  Historical  Park  (COLO) 
affect  the  type  and  quality  of  the  riparian  and  aquatic  biotic  communities  which  are  found  in  the 
park.  While  there  is  little  that  the  park  can  do  in  management  of  its  lands  which  will  significantly 
affect  the  quality  of  its  surface  water  resources,  it  is  important  that  COLO  maintain  some  record  of 
conditions  to  support  analysis  of  water  resource  trends.  Correlation  of  water  quality  changes  with 
management  practices  in  adjacent  land  areas  outside  the  park  is  also  extremely  useful  when  COLO 
seeks  to  coordinate  its  management  objectives  with  management  programs  of  surrounding  localities 
(see  COLO-I-007.000). 

RECOMMENDED  ACTICSfe^ 

There  are-;;  a  nurjiber  of  existiigwater  quality  m&mMfrng  programs  throughout  Tidewatef  Virginia 
(including\the:lDepartment  oiEnyifonmental  Qjuality?fthe  State  Health  Department  andsl&e* 
Chesapeake  Bay  Program  Citizen  monitoring  programs),  but  none  of  them  currently  collect 
samples  in  areas  useful  for  monitoring. impacts of  adjacent;  land  use  on  water  quality  in  COLO. 
Nevertheless  each  of  the  programs!  represent  an  bppjjrmriity  -fol-  effective  collaboration  and 
potential  reduction  in  costs  for  COLO  data  coraE^iofreOTrtsr^Th^TSbjective  should  be  development 
of  long  term  data  sets  which  can  be  geo-referenced  using  the  park's  GIS.    Establishing  and 
maintaining  a  basic  water  quality  monitoring  program  for  surface  waters  in  the  park  could 
reasonably  be  coordinated  with  groundwater  monitoring  programs. 

The  park  should  also  undertake  a  water  quality  degradation  risk  assessment  by  looking  at  current 
and  planned  conditions  in  the  watersheds  which  include  significant  park  resources.   A  useful 
preliminary  assessment  of  areas  posing  the  greatest  threats  to  local  water  quality  can  be  developed 
using  the  potential  pollutant  loading  calculations  promulgated  by  the  Chesapeake  Bay  Local 
Assistance  Department  as  part  of  their  regulatory  program.   These  calculations  are  based  on  a 
model  pollutant  (phosphorus)  and  use  some  very  generalized  assumptions  about  the  relationship 
between  land  use  and  pollutant  loadings.    Despite  the  generic  nature  of  the  calculations,  they  do 
provide  useful  guidance  in  planning  management  strategies.   The  park  would  be  much  more 
effective  in  representing  its  resource  management  interests  in  local  regulatory  decisions  if  it  was 
armed  with  a  site  specific  information  base  developed  with  the  same  approach  employed  by  the 
local  programs. 

It  should  not  be  necessary  to  undertake  these  analyses  in  all  the  watersheds  covering  COLO 
holdings  initially.   The  most  critical  areas  are  those  at  the  western  end  of  the  park,  surrounding 
Jamestown  Island  and  extending  east  to  the  Williamsburg  area.   These  are  the  areas  under  the  most 
intense  development  pressure,  and  therefore  these  are  the  areas  where  change  in  land  use  and 
potential  degradation  of  surface  water  quality  is  most  imminent. 

The  surface  water  monitoring  program  might  require  .1  FTE,  and  $40,000  per  year  if  undertaken 
on  a  seasonal  basis,  and  coordinated  with  other  agency  programs. 
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The  risk  assessment  for  park  watersheds  would  be  completed  by  a  cooperator/consultant,  using 
information  in  the  GIS  data  base  and  additional  remote  sensing  information.  It  is  projected  that  this 
one  year  effort  would  cost  approximately  $  75,000  to  include  all  sub-basins  within  the  park. 

COMPLIANCE 

This  project  is  categorically  excluded  since  it  involves  research  and  monitoring  only. 
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PROJECT  STATEMENT  NUMBER:    COLO-N-60 1.504 

PROJECT  TITLE:         Shoreline  Stability/Erosion  Monitoring 

SERVICEWIDE  ISSUE  CODE:  N20  TITLE:    Lack  of  Basic  Data 

PROBLEM  STATEMENT: 

Colonial  National  Historical  Park  has  over  40  miles  of  shoreline  with  different  erosion  problems. 
In  the  past,  sections  of  the  park  shoreline  have  received  erosion  stabilization  with  seawalls,  riprap, 
and  other  structures.   While  this  has  helped  to  stabilize  these  areas,  in  some  cases  (such  as  along 
Jamestown  Island)  these  measures  have  caused  accelerated  erosion  in  other  areas.   The  Virginia 
Institute  of  Marine  Science  (VIMS)  has  conducted  research  on  shoreline  erosion  control  within  the 
park.    Also,  the  Virginia  Shoreline  Erosion  Advisory  Service  has  provided  technical  advise  for 
beach  revegetation  projects.  The  current  shorelines  of  the  park  has  been  entered  into  the  GIS  as 
part  of  the  development  of  the  park's  Water  Resources  Management  Plan  and  other  projects.    Also, 
some  mowing  has  been  moved  back  from  along  the  shorelines,  streams,  and  bluffs  (see  park 
grounds,  fields,  trails  erosion  control  COLO-I-004.200). 

A  mndan|ental ^assessment  of  the  ftabihty  and  cpjidljion  of  the  parkfs  shoreline  is  la^kin|.    As  a 
result,  thf  processes  and  inf|pel§es  which  have|l&a$ght  the  shoreline  to  its  current  state! are  not 
well  unde^fe&toofi.   This  is  okf*artilailar  concernl&oms&managemeidfperspective  especiall|fcwhen 
historic,  cultural,  and  natural  resources  are  potentially  at  risk  due  to  their  proximity  to  the  shore 
zone. 

i  i  ***%  /   ..^  zx.  /  m  &jL 

The  most  comprehensive  shoreline  analysis  currently1  available ;  for ihe  park  compares  the  1850's 
hydrographic  charts  of  the  Coast  and  Geodetic  Survey  with  the  more  recent  topographic  shoreline 
surveys  (1950-1968)  (Byrne  and  Anderson,  1982).   The  shoreline  was  divided  into  reaches  which 
sectioned  the  shoreline  into  process  similar  response  groups  -  erosional  or  accretional.    The  rate  of 
shoreline  change  over  the  time  period  studied  was  reported  on  a  reach  by  reach  basis  and 
normalized  to  represent  erosion/accretion  rates  per  year.   Findings  indicate  that  erosion  rates  along 
the  James  and  York  River  shorelines  adjacent  to  the  park  range  from  0  to  1.9  ft/yr.   The  study, 
however,  did  not  investigate  shoreline  conditions  along  the  tributaries  within  these  two  principal 
watersheds. 

In  addition,  the  Shoreline  Situation  Report  for  James  City  County,  Virginia  (Hobbs  et  al.,  1975) 
and  the  Shoreline  Situation  Report  for  York  County,  Virginia  (Anderson  et  al.,  1975)  presents 
additional  information  on  the  condition  and  stability  of  the  shore.   Again,  these  studies  targeted 
only  the  primary  waterways  of  the  Chesapeake  Bay,  and  therefore,  the  tributaries  contiguous  to  the 
James  and  York  Rivers  were  not  included. 

RECOMMENDED  ACTION: 

The  current  GIS  shoreline  mapping  activities  provides  a  foundation  that  future  shoreline  analytical 
studies  can  build  upon.  In  particular,  the  various  shoreline  records  which  have  been  added  to  the 
COLO  GIS  provides  information  on  the  stability  of  the  shoreline  over  the  past  20  years. 
Additional  shoreline  records  are  available  going  back  as  far  as  100  years,  Since  shoreline 
movement  is  directly  related  to  the  natural  wind  and  wave  climate,  available  sediment  supply,  and 
human  activity  in  the  coastal  zone,  an  assessment  of  these  characteristics  should  be  made  to 
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determine  factors  and  influences  most  critical  to  shoreline  stability.   As  well,  the  current  shoreline 
records  should  be  queried  to  quantitatively  analyze  the  rate  of  change  in  shoreline  position. 

A  comprehensive  delineation  and  assessment  of  man-made  structures  and  perturbations  is 
recommended  to  provide  insight  into  the  effect  artificial  stabilization  has  had  on  the  natural  process 
of  shoreline  movement.   A  delineation  of  existing  structures  will  determine  their  structural  integrity 
and  effectiveness  in  stabilizing  the  shoreline. 

For  the  development  of  a  shoreline  management  plan,  the  above  areas  of  research  should  be 
investigated  for  all  shorelines  of  the  park.   An  evaluation  of  current  and  intended  uses  for  these 
areas  should  be  conducted  in  cooperation  with  this  effort.   Additionally,  a  review  of  current  state, 
NPS,  and  federal  regulatory  policy  regarding  restrictions,  use,  and  modifications  of  coastal  areas 
will  be  valuable. 

Based  on  a  shoreline  erosion  study  the  park  will  need  to  institute  long  term  monitoring,  and 
prioritize  those  areas  needing  mitigation.    NPS  Management  Policies  and  funding  will  be  the 
critical  factor  in  instituting  any  stabilization  measures.    Also,  some  refinements  to  mowing  patterns 
along  tidal  wetlands,  creeks,  and  shorelines  may  be  needed  (see  COLO-I-004.200). 

An  initial  inventory  of  the  pftentijM  work,  through%  cooperative  a|reejnlnt,  required  to|complete 
the  above  identified  activities  estimates  the  total  project  cost  at  approximately  $100,000  and  2  years 
for  completion^  The  preparlbori::©i  a  more  thdboughibtudy  plan  ad&*eurrent  project  cosiestimate  is 
recommended  prior  to  Servicewide  funding  competition  for  this  project. 

COMPLIANCE 

This  project  is  categorically  excluded  since  it  involves  research  and  monitoring  only.    Any 
mitigation  action  will  meet  all  environmental  compliance  requirements. 
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ENVIRONMENTAL  COMPLIANCE 


This  Water  Resources  Management  Plan  is  categorically  excluded  from  the  NEPA  process.    This 
determination  is  based  on  the  guidelines  provided  in  the  United  States  Departmental  Manual: 

516  DM6,  Appendix  7.4  B(4)  -  This  plan  would  only  involve  nondestructive  data 
collection,  inventory,  study,  research,  and  monitoring  activities. 

Any  activities  involving  disturbance  to  parklands  will  involve  appropriate  environmental  and 
cultural  review  and  compliance. 

Copies  of  this  plan  have  been  provided  to  those  agencies,  organizations,  and  individuals  listed 
under  the  section  entitled  "Copies  Distributed  for  Review".    Their  review  and  comments  on  the 
draft  report  were  considered  in  the  preparation  of  this  final  Water  Resource  Management  Plan. 
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Richmond,  VA 

JMark  Arling 
Scott  Bruce 

Division  of  Soil  &  Water  Conservation 
Virginia  Dept.  of  Conservation  and  Recreation 
Richmond,  VA 

Mike  Flag 
Karl  Huber 

Virginia  Office  of  Mines  and  Mineral  Resources 
Charlottesville,  VA 

Gene  Raider 

Virginia  Department  of  Health 
Office  of  Water  Programs 
Virginia  Beach,  VA 

Marcy  Garnett 

Virginia  Marine  Resources  Commission 
Newport  News,  VA 

Jerry  Showalter 

Virginia  Council  on  the  Environment 

(now  Virginia  Department  of  Environmental  Quality) 

Richmond,  VA 

Adam  Frisch 

Virginia  Institute  of  Marine  Science 
Gloucester  Point,  VA 

Dr.  William  Maclntyre 
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LOCAL  AND  PRIVATE  AGENCY  SOURCES 


CONTACTS 


Colonial  Williamsburg  Foundation 
Williamsburg,  VA 


William  Gwilliam 


James  City  County  Service  Authority 
Williamsburg,  VA 


Pat  Friel 
Johnny  Hoar 
Bruce  Capps 
Darryl  Cook 
Grant  Roberts 


York  County  Planning  Office 
Yorktown,  VA 


Blair  Wilson 


York  County  Environment  Services 
Yorktown,  VA 


Connie  Bennett 


York  County  Department  of  Emergency  Services 
YorktQw,n,,,VA 


Ralph  Hones 
Janet,  Clements 


M  M 


■H  it  H 


York  County  'Environmental;  Hazards 
Yorktofe  VA 


Jarfces  Dischner 


York  County  Health  Department 
Yorktown,  VA 


David  Tiller 


Williamsburg  Planning  Office  >• 
Williamsburg,  VA 


Carol  Ann  Murphy 


Williamsburg  Department  of  Public  Works 
Williamsburg,  VA 


Dan  Clayton 
Cathy  Mahr 


Newport  News  Waterworks 
Newport  News,  VA 


Ilene  Leininger 


Newport  News  Water  Board 
Newport  News;,  VA 


Karen  Levy 
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Army  Corp  of  Engineers 
attn:  Mr.  Robert  Ogle 
Chief,  Planning  Division 
803  Front  St. 
Norfolk,  VA  23510 

Chesapeake  Bay  Foundation 
Michael  Kensler 
100  W.  Plume  Center,  #701 
Norfolk,  VA  23510 

Christopher  Newport  College 

Dept.  of  Environmental  Science 

attn:  Dr.  Harold  Cones 

50  Shoe  Lane 

Newporyge$$,  VA  23606—8^  wmmm% 

City  of  Vfillian|sburg 

Planning¥ii>epf;i:: 

attn:  Mr.  Reed  Nester 

Williamsburg,  VA  23185 


College  of  William  and  Mary 

Dept.  of  Biology 

attn:  Dr.  Lawrence  Wiseman,  Chairman 

Williamsburg,  VA  23185 

College  of  William  and  Mary 
Dept.  of  Geology 
attn:  Rick  Berquist 
Williamsburg,  V A  23185 

College  of  William  and  Mary 
Dept.  of  Geology 
attn:  Dr.  Gerald  Johnson 
Williamsburg,  V A  23185 

Colonial  Soil  and  Water  Conservation  District 
Mr.  David  Meador 
3302  Craggy  Oak  Ct 
Williamsburg,  VA  23185 
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Colonial  Williamsburg  Foundation 
attn:  Ms.  Victoria  Gussman 
P.O.  Box  1776 
Williamsburg,  VA  23185 

Daily  Press/times  Herald 
Attn:  Mark  Di  Vincenzo 
7505  Warwick  Blvd. 
Newport  News,  VA  23607 

Dr.  Dexter  Haven 
130  Lafayette  Rd. 
Yorktown,  VA  23690 

Gloucester  County 
Planning  Dept 
Gloucester,  VA  23061 

Hamptoa.:;ymy:ersity  mmm^  mm.  «*mmmz 

Dept.  of  Ihological  Science 
Hamptonji  VA  $3669 

Hampton  University 

Dept.  of  Environmental  Studies  ... 

Hampton,  VA  23669 

Hampton  Roads  Sanitation  District 
attn:  Mr.  James  Borberj,  General  Mgr 
1436  Air  Rail  Ave 
VA  Beach,  VA  23455 

Hampton  Roads  Planning  District  Commission 
Environmental  Services 
attn:  John  Carlock,  Director 
723  Woodlake  Drive 
Chesapeake,  VA  23320 

Historic  Rivers  Land  Conservancy 
Mr.  Bill  Williams,  President 
P.O.  Box  2000 
Williamsburg,  V A  23187 

James  City  County 

Dept.  of  Planning  and  Development 

attn:  Mr.  John  T.P.  Home,  Director 

Drawer  JC 

Williamsburg,  VA  23187 
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Jamestown- Yorktown  Foundation 
attn:  Mr.  Philip  Emerson 
P.O.  Drawer  JS 
Williamsburg,  VA  23185 

Lower  James  River  Association 
Ms.  Patricia  Jackson 
P.O.  Box  110 
Richmond,  VA  23201 


Newport  News  Park  H.Q. 
City  of  Newport  News  Park 
attn:  Supt.  Vernal  Ramey 
13560  Jefferson  Ave. 
Newport  News,  VA  23602 

North  Carolina  St.  Univ. 
attn:  Dr.  Hugh  Devine 

BOX   71Q6¥:S::v::,:,, 

Raleigh,  §J.C%7695-7106  | 

NPS-SERlWr 
Dr.  Suzette  Kimball 
75  Spring  St.,  Suite  1092 
Atlanta,  GA  30303 
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NPS-MARO 

Mr.  John  Karish 
209B  Ferguson  Bldg 
Penn.  St.  Univ. 
University  Park,  PA  16802 

NPS-MARO 
attn:  Mr.  Robert  Gift 
143  S.  Third  St. 
Philadelphia,  A  19106 

Surry  County 
Planning  Department 
attn: 

Thomas  Nelson  Comm.  College 
attn:  Dr.  Turner  Spencer 
Box  9407  . 
Hampton,  VA  23670 
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U.S.  Fish  and  Wildlife 
Ms.  Karen  Maynes 
P.O.  Box  480 
White  Marsh,  V A  23181 

U.S.  Fish  and  Wildlife  Service: 
Ms.  Karen  Maynes,  Mgr. 
P.O.  Box  480 
White  Harsh.  V A  23181 

US  Coast  Guard 
USCG  Reserve  Training  Center 
attn:  Capt.  Paul  Pluta 
Yorktown,  VA  23690 


US  Geological  Survey 
attn:  Dr.  Richard  Brockman 
3600  W.  Broad  St 
Richmond,;;::MA  23230 


US  Dept|of  thf  Navy 
EnvironnJieRtai' Programs  Division* 
Norfolk  Naval  Base 
attn:  Mr.  Steve  Olson 
Norfolk,  VA  23511-6002 

US  Dept.  of  the  Navy 
Mr.  Steven  Hubner,  Forester 
LANDDIV  2031 
1510  Gilbert  Street 
Norfolk,  V A  23511-2699 

US  Naval  Weapons  Station 
attn:  Capt.  S.W.  Delaplane 
Yorktown,  VA  23691-5000 

US  Navy,  Cheatham  Annex 
attn:    Capt.  Kenneth  Chase 
Williamsburg,  VA  23187-8792 

USEPA-Ches.  Bay  Program  Ofice 
attn:  Ms.  Besty  LaRoe 
410  Severn  Ave. 
Annapolis,  VA  21403 
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USFWS,  Chesapeake  Bay  Program 
attn:   John  Wolflin 
177  Admiral  Cochran  Dr 
Annapolis,  MD  21401 

VA  Dept.  of  Environmental  Quality 
Office  of  Water  Resource  Management 
attn:  Mr.  Joe  Hassell 
P.O.  Box  11143 
Richmond,  Va  23230-1 143 

VA  Shoreline  Advisory  Service 
attn:   Jack  Frye 
P.O.  Box  1024 
Gloucester  Pt.,  V A  23062 

VA  Div.  of  Natural  Heritage 
Main  St.  Station 

1500  MajnA,  Suite  312     —^ 
Richmond,  V A  23219 

VA  Gazelles*:***"  jhUs     ssIb  sJbs  mMmt 

Editor 

P.O.  Box  419 

Williamsburg,  VA  23187-0419 

VA  Marine  Resources  Commission 

P.O.  Box  756 

Newport  News,  VA  23607-0756 

VA  Institute  of  Marine  Science 
attn:  Dr.  Mo  Lynch 
Gloucester,  VA  23062 

VA  Institute  of  Marine  Science 
attn:   Dr.  Scott  Hardaway 
Gloucester  Pt.,  VA  23062 

VA  Dept.  of  Conservation  and  Recreation 
Division  of  Soil  and  Water  Conservation 
attn:   John  Baranowski 
203  Governor  St.,  Suite  206 
Richmond,  VA  23219 

VA.  Inst,  of  Marine  Science 
attn:  Dr.  William  Maclntyre 
Gloucester  Point,  VA  23062 


87 


York  County 

Dept.  of  Planning  and  Development 
attn:  Mr.  Mark  Carter,  Director 
Yorktown,  VA  23690 


York  Town  Crier 

Editor 

P.O.  Box  126 

Yorktown,  VA  23690 
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